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These double screened co-axial 
BICC Radio Frequency Cables were re- 
cently installed by the BBC in their new 
TV Studios at Lime Grove, Shepherds 
Bush, London. They are used in the 
distribution network carrying television 


picture and other video wave forms to 


studios and control rooms throughout the 
building. For identification purposes 
BICC supplied these Radio Frequency 
Cables in seven colours. 

This is another example of BICC 
service to suit individual requirements. 


i., RADIO FREQUENCY 
®. CABLES 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET. LONDON, W.C.2 
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, EXPEDITION 
AVO INS TRUMENTS 


First of its kind in Polar history, 
the Norwegian-British-Swedish Antarctic 
--- expedition is spending 2} years far beyond 
the ice-girdled coasts of a region where 
man has not hitherto set foot. A primary 
aim of the explorers, who are fully equipped 
for scientific research, will be a complete 
meteorological survey which may show why 

the world is growing warmer. 


Radar is included in the modern sur- 
‘ veying apparatus, and at the request of 
DEPENDENE : Mr. G. de Q. Robin, the British party’s 
) Australian Radar expert, we have provided 
an ‘‘ Avo’’ Electronic TestMeter and two 
Model 7 Universal AvoMeters. We are 
honoured that ‘‘ Avo’’ instruments have 
been chosen for such important work under 
conditions so exceptionally exacting. 


MODEL 7 UNIVERSAL 
AVOMETER 


The world’s most 
widely used combina- 
tion electrical measuring 
instrument ; it provides 
50 ranges of readings 
(current, voltage, 


power output and 

decibles) on a 5-inch hand-calibrated 

scale. An automatic overload cutout 

safeguards it ainst misuse. It is 

compact, portable and self-contained 

and the small power consumption Pi. : 

(the total resistance of the instrument : at frequencies up to 200 Mc/s. 
is 500,000 ohms) makes this meter : Ms i on 100-130 V. and 200-260 V 
particularly suitable for all radio and Aye A.C. 

electrical testing 


1 \¥, Size : | 2hin. x 9in. x Shin 
Size : 8in.x 7jin x 44in a : 
Weight : 63 ibs £19 : 10s. Nae Weight ; 12} ibs 


PRECISION ELECTRICAL TESTING INSTRUMENTS 


Fully descriptive pamphlets on application to the Sole Proprietors and Manufacturers : 


Jhe AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LID 
WINDER HOUSE* DOUGLAS STREET + LONDON*S.W.1 Je/ephone: V/CTORIA 3404/9 
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One of our youthful fancies was that in the years 
ahead the initials “R. & A.” should become “ Letters of 


Credit” — not in a legal sense perhaps, but in all that 
the phrase implies. 


For once, fancy has become fact ...and now that we 


are of age, we are proud to proclaim it. 


REPRODUCERS & AMPLIFIERS LIMITED 


Ok ¥ 22 Bam? T ON: ENGLAND 


~~, 


Telephone : W’hampton 22241 (5 lines (4 Telegrams: Audio, Wolverhampton 


ELON LINKS TWO GREAT EVENTS 


Telcon’s founder, The Gutta Percha Company, exhibited at the Crystal Palace in Hyde Park and was 
awarded one of the coveted Council Medals of the Exhibition. In 1850 it had made the first submarine 
telegraph cable to be laid between England and France, the centenary of which was celebrated 
last year. From such adventurous beginnings has grown the present Telcon organisation, the 
activities of which now cover a wide field in engineering and industry at 

home and overseas. Again, in 1951, the Festival of Britain Exhibition 

includes some examples of the outstanding Telcon developments of 

the present century. 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 


Head Office : 22 Old Broad Street, London, E.C.2. Telephone: LONdon Wall 7104 
Enquiries to: Telcon Works, Greenwich, S.E.10. Telephone: GREenwich 3291 
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REVIEW OF NEW AND CURRENT VALVES 
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COLD CATHODE THYRATRON 1267 


The Mullard 1267 is a Cold 
Cathode valve of large current- 
carrying capacity, high stability 
and long life. These features 
result from improved cathode 
activation and relative freedom 
from photoelectric and tempera- 
ture effects. 
Using the 1267 as a simple 
switch, only microwatt powers 
need be interrupted in the grid 
circuit (acting as a non-inductive 
load) to close a relay in the anode circuit. In 
such applications the switch contacts in the grid 
circuit are relieved of large and destructive in- 
ductive loads, whilst the contact resistance may 
vary over a wide range without affecting the op- 
eration of the tube. Applied in this and similar 
ways, the Mullard 1267 is ideal for use in remote- 
controlled power switching systems; welding 
and industrial engineering timers; sequential 
timers; and a variety of alarm and protection 
systems, 


PRINCIPAL CHARACTERISTICS 


*Max. Peak Operating Anode Voltage 225V 
Positive Grid Voltage for Ignition 70-90V 
Max. Grid Current for Ignition (Va=140V) 100.A 
Valve Voltage Drop 70V 
Max. Continuous Cathode Current 25mA 
Max. Peak Cathode Current 100mA 

*Above this voltage ignition may occur at Vg=0 


A RANGE OF COMPACT FLASH TUBES 


In presenting their range of 
compact flash tubes, Mullard 
make available, to both research 
workers and industrial designers, 
a comprehensive series of re- 
liable light sources of a high 
intensity and extremely short 
duration. 
Characterised by their high 
luminous efficiency and ease of 
triggering,these tubes are capable 
of producing many thousands of flashes 
without deterioration in either quality or 
output of light. For those who require line 


source 


LONG LIFE MERCURY VAPOUR 
RECTIFIERS 


Reliability, stable emission and 

long life are among the impor- 

tant features of the Mullard range 

of Mercury Vapour Rectifiers. 

The high degree of reliability is 

ensured through closely con- 

trolled manufacturing processes, 

whilst stable emission is ob- 

tained through the use of special 

double spiral filaments so de- 

signed that the emissive coating is firmly keyed 
to the wire. 

An important feature contributing to the long 
life of these valves, is the use of zirconium- 
couted anodes. This results in the elimination 
of “ foreign ” gases, thus reducing the positive 
ion bombardment of the cathode. 

In addition to these important design features, 
the dependability in service of the Mullard 
range of Mereury Vapour Rectifiers is further 
ensured through the application of rigorous 
back-arc tests at high voltages. 


Ve AV. fafa) 
TYPE (Vv) 


RGI-240A 4.0 
RG3-250 25 
RG3-1250 40 


* Two valves in single-phase full wave circuit. 


flash tubes, a full range of straight tubes is 


available. 


LSD2 
LSD3 


LSDS 
LSD7 
LSD8 


i.SD3A 


35 joule microsecond flash tube. 


} 100 joule tube for portable equipmert. 


1,000 joule tube for studio equipment. 

200 joule tube for portable equipment. 

Stroboscopic flash tube with a maximum 
dissipation of 30 watts, 

1,000 joule quartz tube for high power 

ultra-violet flash. 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. 


MVT97R 
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Leading Exporters and Stockists of all types 
of Radio Receiving and Transmitting Tubes. 
Current Production of main British Factories. 
Ex-Government Surplus, American, Canadian and 
British Special Purpose Tubes in Original Brands. 
Suppliers to Foreign Governments, Airlines, etc. 


HALL ELECTRIC LTD 


Phon MUSEUM 96 (s/ s} 
89. CHARLOTTE ST. LONDON.WI. Zones: MUSEUM 9661 (5 Hines) 


LONG PLAYING ON STANDARD RADIOGRAMS 


BY MEANS OF THE CHANCERY LONG PLAYING ATTACHMENT G33 


(Patents pending) 


This instrument is precision engineered 
to convert existing equipment (78 r.p.m.) to 
334 r.p.m. This is effected by an epicyclic 
transmission and reduction mechanism, 
ensuring a constant speed of 334 r.p.m. 
necessary for true reproduction of long 
playing records. Elimination of “ wow "’ and 
waver has been achieved to a remarkable 
extent. The G.33 has been designed for 
simplicity of conversion, having merely to 
be placed on the existing turntable, in the 
same manner as a gramophone record. 
When desired to revert to 78 r.p.m. records 
removal is just as simple. _It is suitable for 
the conversion of almost all Automatic 
PRICE:: Changers. 
£3.12.6 Chancery High-Fidelity 
(inclusive of Purchase Tax) sa Pickups are available for Long Playing. 
; : Prices range from £2-13-0 (inc. tax). 
AS SUPPLIED TO MESSRS. DECCA FOR INCORPORATION IN THEIR HIGH-FIDELITY INSTRUMENTS. 


CHANCERY PRECISION INSTRUMENT SERVICE LTD. 


Sales Department: 64, GEORGE STREET, BAKER STREET, LONDON, W.I 
Telephone: WELbeck 47/5 & 1485 


iil oi Oy 


Ripka Peers 
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* High intrinsic stability of resistance 
value. 

* Low temperature coefficient of 
resistance. 

* Negligible voltage coefficient. 

* Very low noise level. 

* Inductive phase angle negligible. 


*« Rigid metal end-cap contacts with 
integral connection wires. 

* Available in two types — Normal 
and Insulated (with neoprene sleeve). 
Supplied in preferred values. 

The Dubilier High Stability Resistor 
owes its acknowledged world-wide 
superiority to the most modern process 
of manufacture backed by long experi- 
ence and intensive research in this 


specialised field of resistor engineering. 
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DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., N. ACTON, LONDON, W.3, ENGLAND 
Phone : Acorn 2241 (5 lines). Grams : Hivoltcon, Wesphone, London. Cables : Hivoltcon, London, Marconi International Code 
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Heavy balanced flywheel gives extreme ireedom from “ wow "; 
and “ flutter ’’. 


High fidelity Record Play Back and Erase Heads in mumetal 
shields to ensure wide range response with correct amplifiers. 


Fast Re-wind. 
Very simple mechanical action—nothing to go wrong. 


Dimensions—1! 14” x 153” x 7” 200-250v A.C. only. 
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PROFESSIONAL 
ELECTRICIAN'’S 
AUTOMATIC TOOL KIT 


A first-class Kit of Tools specially chosen by a qualified 
Electrician and designed to cover the widest possible 
range of work that comes along for both amateur and 
professional 


The finest tools give the best finish and make a good 
Electrician even more efficient 


Cash price £13.15.0, plus 5/- for carriage, or send only 
60/- deposit and 5/- for carriage, balance payable by 
8 monthly instalments of 28/7d 


Extra strong 18-gauge automatic steel tool box, stove 
enamelied blue or red. The box opens under slight 
pressure on the handle and closes automatically when 


lifted Large capacity, 5 trays to facilitate quick 
selection of tools 


SPECIFICATION 


CONTAINS 55 TOOLS, including 3%, $ and § Wail 
Drills, Floor Board Chisel, Plugging Chisel, Cold 
Chisels up to 16 inches, Wood Chisels, Electrician's 
Brace wich Twist Bits, Insulated Combination Pliers, 
insulated Radio Pliers, Side Cutters, Puncives, 
Electrician's Screwdrivers, Heavy Screwdriver, Pipe 
Grips, Tenon Saw, Joiner’s Hammer, Ball Pane 
Hammer, Pin Hammer, Bradawis, Set of Whitworth 
Double-end Spanners, Pincers, B.A. Socket Wrenches, 
Pad Saw, Tubular Hack Saw Frame, Files, Tinsnips, 
Rose Bit, Gimlets, Gimlet Bits and Insulated Screw- 
driver, etc, 


Also write for illustrated list of Carpenters’ and Engineers’ 
Too! Kits, all on equally advantegeous terms. 
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A POINT OF DETAIL No. 


SLOPE... 


and its rate of change 


The present possibility of using wide 
range loudspeakers for the reproduc- 
tion of commercial programmes in- 
evitably involves some control over 
bandwidth if the highest quality is to be 
obtained at all times. Ses I tae ic PEF SAAT 
The three main desirable variables are wee eines vena va 

(a) control of final slope of attenuation, : d 

(b) control of rate of change of slope, 
(c) control of frequency of-turnover. 
In the Q.U.A.D. amplifier, the final 
slope and the rate of change of slope 
are combined in a single continuously 
variable control with a range as 
shown.* The whole characteristic 
may be switched into the harmonic 
range at two frequencies. In this way, 
the rate of change need be no more 
than is required by the programme. 
The above is just one more reason 
why the Q.U.A.D. amplifier will give 
you the closest approach to the 
original sound from the pro- 
gramme to be reproduced. 


THE Q.U.A.D. AMPLIFIER 


COMPLETE IN TWO UNITS 
AS ILLUSTRATED 


Write for the Q.U.A.D. booklet . . 


C=EICOUSTICAL 


MUNTINGOON:+ HUNTS + TEL: 36! 
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HIGH FIDELITY —12" P.M. 
wm AXIOM 150 


This 12° high fidelity unit has a twin curvilinear 
diaphragm. (Patent No. 451754). A carefully 
designed magnet assembly using anisotropic ma- 
terial provides a total flux of 158,000 maxwells on a 
1}" pole. The back centring device is a dustproof 
bakelised linen disc with concentric corrugations. 


The combination of these features gives this pre- 
cision-built instrument an outstandingly wide 
coverage from 40 to 15,000 c.p.s. free from base 
modulation effects. 


An ideal high fidelity reproducer for the record 
enthusiast and the connoisseur of wide range musical 
reproduction, it gives exceptionally fine transient 
and frequency response. 


Frequency Coverage . -p.5. 
Overall Diameter .... 124,°-31.3 cms. 
Overall Depth cevececeevee 64)7-17.6 cms. 


Voice Coil Diameter ... 

A Bass Reflex —— Voice Coil impedance “ 
For use with this — measuring Maximum Power Capacity “s Warts Peak A.C. 
7 med we a mately boruttenié? Flux Density 14,000 gauss 
Tr ‘8 D * and a corner cabinet | Net Weight ........................ 12 Ibs, 13 oz.-5.8 kg. 
std f uty have been specially | Finish cs Grey Rivelling Enamel 
ae BLA rene yreeet designed for this loud- hes i 
Weight 5 ibs.—2.3 kg qante and wanes 


drawings areavailable); GOODMANS INDUSTRIES LIMITED 
Lancelot Road, Wembley, Middlesex. WEMbley /200 


TELEVISION & RADAR 


SQUARE WAVES 


THIS OSCILLOSCOPE HAS A 
STEPPED Y-AMPLIFIER GAIN 
CONTROL COMPENSATED, ON 
EACH STEP OF APPROXIMATELY 
6 DB. TO ENSURE ACCURATE 
REPRODUCTION OF SQUARE WAVES 
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OTHER FEATURES 


BUILT-IN WOBBULATOR 
TiIME-BASE 10-250,000 c/s 
BRILLIANCE MODULATION 
SHIFT CONTROLS, etc. etc. 


PRICE £25 MODEL 11W 


WRITE FOR DETAILS 
HIRE PURCHASE TERMS AVAILABLE 


ERSKINE LABORATORIES LTD., SCALBY, SCARBOROUGH, YORKS. 


(THE DEVELOPERS and MANUFACTURERS OF THE NOW FAMOUS TYPE 13 FOR THE SERVICES) 
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mss lightweight 
extended range 
reproducer P100 
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P100 R with Tronsformer ond 


; Playing Recording, ~15db@ 509s, ~10db@ 1009, -5db@ 200% | _ 
i ' Constont Velocity 500% & to | ROS 


a 


BRIEF SPECIFICATION 


Output (unequalised) 1 Volt minus 58 db from a 


1 cm/sec + 10 db direct 
recording. 


1 Volt minus 34 db from a 
1 cm/sec + 10 db direct 
recording. 


5 ohms, 
100,000 ohms. 
5 to 10 erms. 


Output (equalised) 


Output impedance unequalised) 


Output impedance (equalised 


Downward pressure on needle noint 


Wirecess Wor_p 


This new unit, although primarily developed for playing 
lacquer coated disks, is equally suitable for use with com: 
mercial pressings. It is essentially a lightweight unit, so 
light indeed, that when placed on a revolving blank lacquer 
disk, i¢ does not mark the disk in any way. \t has an unusually 
free movement, yet without any tendency to pull towards the 
centre of the disk. This, and the very low downward pressure 
of the point reduces record wear to the barest minimum. 


I'wo .types of plug-in, 


instantly interchangeable heads are 
available, i.e.: ‘ 


standard’ and ‘ microgroove.’ The armature 
assembly itself in both types is readily removed for replace- 
ment in the event of damage. 


Inherent resonances have been placed well outside the normal 
working frequency range, and when correctly equalised, using 
the M.S.S. type BR/2 Unit the overall response is subtantially 


flat from 50 to 10,000 ¢/s. 


P100, Complete with one head 


£6-0-0 
(plus P.T) 


£2-10-0 
(plus P.T.) 
£1-17-6 


Additional Head (either type) 


BR/2 Equoliser & Transformer Unit 


M:S‘S RECORDING CO LTD - POYLE CLOSE: COLNBROOK BUCKS 


Telephone : 


Colnbrook 284 
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The ‘‘RD BABY DE-LUXE”’ 
Amplifier 


This is the ideal amplifier for those requiring modest 
power at the highest standard of sound reproduction. 


Main Amplifier x gp -pull output stage. 


; | DB. 15-30,000 cps. 
a > egg at 5 gue not exceed- 
ing .9% tota armonics at 
THOUSANDS OF 3 ora asia N.F.B 


: * FB. 
VIEWERS By Pre-amplifier * + ! OB. 20-20,000 cps. 
yor * 
j *e oo, = 


Mic., p.u., and radio inputs. 
Cheap enough to instal in THAT OTHER Bees and treble cut and beet. 
ROOM, avoiding . long lead-in and Sn % Controls can be adjusted to com- 
possible loss of efficiency. Fitted in 10 pensate for all types of recordings. 
minutes in any odd corner, round a fs > 
door, window or skirting, it solves the 4 Price complete with engraved control panel £16.10.6 


problem of expense and other difficulties : Also obtainable from— Webb's Radio, Gramophone 
of outdoor installation. Exchange Ltd., Tele-Radio (1943) Ltd. 


For the duration of the Festival of Britain demonstrations 

of our equipment may be heard daily from 10 a.m.—5.30 

p.m., and visitors to London are cordially invited to our 
Greenwich showroom. 


ROGERS DEVELOPMENTS CO. 


‘“‘Rodevco House,’’ 116, Blackheath Road, 
The COLLECTOR elements are spaced are GREENWICH, 8.E.10. 


in semi-opaque plastic almost invisible ‘ oi: of Telephone : TiDeway 1723 


na room of average decoration An un- 

breakable die-cast JUNCTION BOX 
Hfinished in light cream, together with a 
Mstandard length of FEEDER CAEFLE 
5 ota this remarkable aerial! 


1 5 /- omen e —The Nen BRADMASTER— 


MTN 


ced gg a nie 4s Model 5 Tape Desk for 1951 


@ Built to professional stan- @ Double servo brakes on 
dards. each hub. 
@ Two speeds—3? and 7} 
inches per second 
@ Fast wind and rewind— @ Three heavy duty motors. 
4,04 ; : f ! : 
“TELECRAFT are manufacturers of a ; ‘ 1 2N8 eee sewgune wi ts @ Three shielded Bradmatic 
Mussh range of TV Aerials & Accessories c p @ Heavy alloy flywheel heads. 
ann pp enen Roane Dang pes areey os Freedom from ‘“‘ wow” @ Size: !3hin. x IStin. x 
a ; and “‘ flutter."’ 6hin. deep. 
SEND FOR 


ILLUSTRATED }. Price £37.10.0 


8, 
yy “ed 2 A PLUG BOX can also be fitted to the above equipment 
RICE LISTS 
: containing three compartments which provide shielding 
4 3 for the head leads and eliminating hum and cross talk. 
4 fi h th | pl nd sockets, facilita- 
“THORNTON HEATH, SURREY Also fitted with three coaxial plugs a Ss ili : 


ting connection of the desk to amplifiers, etc. PRIC 
5 Tel. : THOrnton Heath 1191-23 ri 


I 
aie 


@ Push Button control. 


i" 


> 


ee on ee 


(fitted underneath desk) £15/0. 


Depots 1 Hi-fidelity magnetic sound heads : 
BRISTOL, BIRMINGHAM, WORTHING 


. | type 5 R.P. (record piay head) 
MANCHESTER, STOKE-ON-TRENT type 5 E (erase head) ‘ 


| Super fidelity magnetic sound hand, type 
_o JItJ 6 R.P. (record/play head)..... , 
~~ Screening Cans, best quality (all stieweial) 
Q a composite (constructed of steel and 
LOUIS GRACE, ~ . vA mumetal) steoe 
28 Langside Place } 
Glasgow, S.!. 
Langside 4633 


Oscillator coils . 
Tape on 7in. reels, |,200ft. 
Emitape, type 65 5 0 
G.E.C. Grade **A’ eo 0 
Durex type, MC !—ill on is 0 


Trade Supplied Send for Lists to the Sole Manufacturers 


LIMITED 


STATION RD. - ASTON - BIRMINGHAM 6 
Phone: EAST 0574. Grams: Bradmatic, Birmingham 


P 
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MEASURING EQUIPMENT 
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Lntroducing the lesser known 


pages of our catalogue 


LIMITED 


MARCONI INSTRUMENTS 


FIELD STRENGTH 


Type TME 18 


It may not be generally known 
that, in our range of Communica- 
tions Test Gear, we number 
certain unique instruments which, 
designed for highly individual 
functions, demonstrate the extra- 
ordinary virtuosity of Marconi 
engineers. The user of these 
specialised types turns naturally 
to Marconi Instruments for all his 
test gear—knowing that a mastery 
of the more intricate measuring 
problems makes light of those 
more commonly encountered. 


FIELD STRENGTH MEASURING EQUIP- 
MENT TME 18 operates in conjunc- 
tion with a series of five inter- 
changeable loop aerials to cover the 
frequency band 150 kc/s to 25 Mc/s. 
The measurement is carried out by 
the substitution of a locally generated 
e.m.f. of frequency and magnitude 
equal to that of the signal received. 
The method of calibration reduces to 


simple terms the computation of field 
strength in decibels relative to one 
microvolt per metre. Field strength 
range: minimum of 1uV to maximum 
of 5V per metre, depending on 
frequency. The output can be moni- 
tored by panel meter or writing 
recorder. The equipment can be 
arranged for operation from a car 
type accumulator OF a.c. mains. 


MARCONI! INSTRU 
ME 
NTS LTD., St. Albans, Herts. Telephone: St. A 
: St. Albans 6161/7 
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COMMUNICATION RECEIVERS 


MODEL 680. A high-grade instrument for Professional Com- 
munications requirements. Frequency coverage:—30 Mc/s to 
1.12 Mc/s and 1120 Ke/s to 480 Ke/s. 


£98 ° 0 - 0 (No Purchase Tax) 


MODEL 750. A fine, double superheterodyne receiver. 
Frequency coverage:—32 to |.7 Mc/s and 1465 to 480 Kc’s. 


£59 - 10 = 0 (No Purchase Tax) 


MODEL 740. An outstanding receiver of first-class construc- 
tion at a moderate price. Frequency coverage:—30.6 Mc/s to 
1.4 Mc/s and 205 Metres to 620 Metres. 


£35 = 15-0 (No Purchase Tax) 


Please write for Technical Brochure 


STRATTON & CO. LTD., EDDYSTONE WORKS, BIRMINGHAM, 31 


— EE 
| -G.BROWN || - CONSTANT VOLTAGE 


Ss 
Precision 
Saceottre Wveectle | POWER SUPPLY UNITS 


For oe Fidelity of Reproduction 
with minimum of wear on the record MODEL I10I-C 


Output: 250/400v. 0.250mA max. 
Stability : Better than 0.1%. 

Output Impedance: Less than | ohm. 
Output Ripple: Less than 2mV. R.M.S. 
Mains Supply : 200/250v. 45-60c/s. 
Regulation down to zero load. 


‘FIVE TYPES TO CHOOSE FROM 


) The above are designed and manufactured to suit all 
: types of pick-ups. 
. 1. ** Miniature *’ jewel tipped needle for light-weigh pick-up. 
» 2. * Straight | ** jewel tipped needle for crystal pick-up. 
No. 3. * Trailer "’ jewel tipped needle for medium-weight pick-up. 
No. 4. *‘ Knee Bend Trailer’’ jewel tipped needle for the older 
heavy-weight pick-up. 
No, 5. ‘** Miniature Solid Sapphire ** needle for light-wéight pick-up. 


PRICES:—Nos. 1-4, 7/+ plus Purchase Tax 3/-. Postage 6d. 
mM & Oe. oie 1. re 
Your local dealer can supply. 
In cases of difficulty, apply direct. 
A “TIP’’ WORTH TAKING 


An interesting and instructive Brochure giving advice on the 
choice of an 8. G. Brown precision Sapphire Needle to suit — 


pick-up will be sent on request. Write Department ™ 
ALL-POWER TRANSFORMERS LTD. 


SG Brown, Lita. CHERTSEY ROAD, BYFLEET, SURREY. 
Tel: Byfleet 3224/5. 


SHAKESPEARE STREET, WATFORD, HERTS. 
a 


DETAILS ON REQUEST. 


RADIO ENGINEERING 
RADAR OPERATING 
GROUND SIGNALLING 
AIR SIGNALLING 


there’s a 


Big things are happening in the 
Royal Air Force — notably on the 
radio side where the newest tech- 
niques of wireless and radar are now 
being adopted as standard practice. 
Men and women of skill and intelli- 
gence are urgently needed to take on 
the operation and maintenance of 
the newest and most varied equip- 
ment. It’s a good life and it’s packed 


WrreLcess Worip 


Wherever your 


piace for 


with interest ; pay is good from the 
start, with all basic living expenses 
found ; and promotion — via the 
new Technician Ranks —can be 
extremely rapid. And don’t forget : 
today you can make the R.A.F. a 
lifetime career with pension up to 
£5 a week when you retire. Find 
out more about it : send the coupon 
now. 


special anterest liesS...seo 


in the 


RAF 


Send tor your copy of these booklets NOW! 


LJ 


(Applicants § from 
British Isies, only) 


TO: ROY/L AIR FORCE, (W.D.248) VICTORY HOUSE, LONDON, W.C.2 


, AY Please send booklet describing life in the R.A.F. (Tick which you require) 
| A. On the ground| | B. In the air 


%& YOU ARB BETWEEN [4 AND 17 — AND KEEN — JOIN THE AIR TRAINING CORPS — 
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MAINS TRANSFORMERS, FULLY INTERLEAVED, URGENTLY 


SCREENED AND IMPREGNATED. ALL GUARANTEED. 
ALL PRIMARIES ARE 200250 v. Half Shrouded 


HSM63. (Midget). Output 250-0-250 60 m a., 6.3 v. at 3 amps RE UIRED 
5 v. at 2 amps. 18 
HS63. ance 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 5 v. at 


HS. Windings as above 4¥ at 4 amps., 4 v. at 2 amps. THE FOLLOWING EQUIPMENT 
utput 


HS2. 250-0-250 v. 80 ma. IN ANY CONDITION :— 


HS75. 50-275 v. 100 ma. Luan wis SIGNAL GENERATORS Type TF.144G, TF.390F 
v ma e eee 
HS3X. 350-0-350 v. 100 m/a ; Acuna or G, TF.517, 605B and 804B. Ex-Govt. types 30, 
Fully Shrouded 
FSM63. Peden. Output 250°0-250 v.60 ma a., 6.3 v. at 3 amps., 31, 51, 52, 52A, 53, 56, 57, 101, 103, 106 and others. 
5 v. at 2 amps ers. 


FREQUENCY METERS Type 8C22!I, TS.174/U, 


GET RSE LONE TE IS TS.175, TS.69AP, and other types. 
FS2X. 250-0-250 v. 100 m/a REESE DET vies wah 
FS7S. 275-0-275 v. 100 m/a 
CRYSTALS FOR BC.221 FREQUENCY 
All the above have 6.3-4-0 v. at 4 amps.. 5-4-0 v. at 2 amps. 
FS43. Output 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v. METERS. 
a C.T.5v.3 amps. Fully shrouded of” ea 
FS43X. input 200/250 v. Output 425-0-425 v. “at mja., 
6.3 v. at 6 amps., 6.3 v. at 6 amps., 5 v. at 3amps. Fully shrouded ALSO :—_IMPEDANCE OR UNIVERSAL 
FS50. Output, 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 63 v. 
. C.T. 5 ¥. 3 amps. Fully shrouded ... : Re BRIDGES, OSCILLOSCOPES, «@”’ METERS, 
300 v. 80 m/a., 6.3 v. 7 amps., Sy. 2 amps. 
Flying leads ... VARIACS, OUTPUT METERS, ETC. 
F35X. Output, 350-0-350 v. 250 mia., 6.3 v. ‘Gamps., 4y. B amps. 
4 v. 3 amps., og A pag Fully spy ; 
FS160X. Output, 3 50 v. 160 mia, 6.3 v. 6 amps. » Bi 3¥. ; peas 
3 amps., 5 v. 3 amps. Fully shrouded Please write, call or phone: 
PS43X. Output, 425-0-425 v. 250 mia., 6.3 v. 6 amps., 6.3 v. 


HSé. “Output, 250-0-250 v_ 100 mia. 6.3 v. 6 amps, CTS v. OAK ELECTRIC CO., 


3Zamps. For receiver R1355. Half shrouded 


HSI80. “Output, 350-0-350 v. 150 m a, 6.3 v. 3 amps. Cr s¥. 175, UXBRIDGE RD., HANWELL, W.7 


Half shrouded 


100 mia., 6.3 v. 6 amps., C.T. 5 v. 
. Half shrouded EA Ling 07 79 
FS120. Ey 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v. 
2amps.,C.T.5¥.3 amps. Fully shrouded 
— ) seco 250-0-250 v. 80 ma., 6.3 v. at 6 amps., 5 v. at 
Fully shrouded besagée 
Output 230 y. at 30 m/a., 6.3 v. af 1.5 Tamps. 
350-0-350 v. 150 m/a., 6.3 v. 4 amps., 5 v. 3 amps. 
The above have inputs of 200/250 v. 


FILAMENT TRANSFORMERS 
F4. Output, 4 v. 2 amps. 
F6. Output, 6.3 v. 2 amps 
F6éX. Output, 6.3 v. 0.3 amps 
FI2X. Output, 12 v. ac | amp 
FI2. Output, 12.6 v. tapped 6.3 v. at 3 amps. 
F24. Output, 24 v. tapped !2 v. at 3 amps 
FI2 and F24 framed with Flying Leads 
FU6. Output, 0-2-4-5-6.3 v. at 2 amps 
F29. Output, 0-2-4-5-6.3 v. at 4 amps 
FU6 and F29 clamped with Flying Leads 
FS. Output, 6.3 v. at 10 amps. or 5 v. at 10 amps. or 12.6 v. at 
5 amps. or 10 v. at 5 amps 


F6/4. Output, four at 6.3 v. tapped at 5 v. at 5 amps per winding, * 
giving by suitable series and parallel connections 24 v. at 5 amps., 2. 7 FOR SOUND ENTHUSIASTS 
20 v. at 5 amps., 18 v. at 5 amps., 15 v. at 5 amps., 12.6 v. at 
10 amps., 10 v. at 10 amps., 6.3 v. at 20 amps., 5 v. at 20 amps. AND MUSIC LOVERS 
F5 and F6/4 framed with flying Leads %, : P Xe 
FUI2. Output 0-4-6.3 v. 3 amps ’ : : Author of “LOUDSPEAKERS 
FU24. Output 0-12-24 v. | amp anes ) . & ‘SOUND REPRODUCTION,"’ 
The above have inputs of 200/250 v written. in his usual breezy and 
OUTPUT TRANSFORMERS . inimitable style. 
MOPI. Ratios 26, 46, 56, 66, 90, 120-1 SO ma. max. current 
C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel ' 190 pp., printed Fine Art paper, size 8] x 5}, 
and clamped, each , bound full rexine. 102 figures of which 27 


OPI. Midget Power Pentode, ratios 30, 60, 90-1, 40 mia., contain 75 original oscillograms of sounds and 
Secondary 2/3 ohms, each piano tones. 


OP2. Midget Pentode, ratios 45-1, Secondary 2/3 ohms, 40 m/a. 
per doz ° . pestis steebee 
OP10.. 10/15 watts output. 20 ratios on Full and Half primary 
OP30. 30 watts output, 20 ratios on Full and Half primary > 
Williamson's O.P. Transformer to Author's specification £4 
Chokes for Williamson’s Amplifier. 30H at 20 m/a. 
10H at 150 mia. ... = 
Choke C4. 60 m/a., approx. 8 H., 350 ohms. 
Choke CS. 40 m/a., approx. 5 H., 360 ohms. . 
Choke Cé. 50 m/a., 50 H., 1,500 ohms. 
C7. 90 m/a., 180 ohms., clamped 
C8. 360 Micro henries clamped 


eet ee ee ee 


Eighteen chapters including—Pianos Analysis; Choice and care of Instru 
in General; History and Construc- ment; Room Acoustics; Recording 
tion of the Piano; Action & Pedals; and Reproduction; The Teaching 
Strings; Uprights and Grands; Angle; and a chapter on Pianists 
Tone, Toning and Tunings; Touch including INTERVIEWS WITH 
ind Tone; Vibration and Harmonic SEVEN WELL-KNOWN ARTISTS 


we 
1iteeeoo 


AN INVALUABLE GUIDE TO ALL PIANISTS, 

STUDENTS AND TEACHERS AND ALL IN- 
Belling Lee Co-Axial Plugs. ‘ype 642'F., each TERESTED IN SOUND AND REPRODUCTION 
Belling Lee Co-Axial Sockets. Type 604/S, each 


C.W.O. (add | in € for carriage), all orders over £2 carriage paid Published by 
Trade enquiries invited. s 


WHARFEDALE WIRELESS WORKS 
H. ASHWORTH (Dept. W.W.), | BRADFORD ROAD, IDLE, BRADFORD, YORKS 


676, Gt. Horton Road, Bradford, Yorks.| | ‘Phone: Idle 461 
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from every 
point of view 


‘Frequentite’ is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport I!!. Telegrams: Steatain, Stourport 


WrreE_ess Wor_p 


a ae (led 
pont RESISTORS 


ENGINEERS will be interested in the improved 
stability offered by Painton Resistors, e.g., Type 
Approval of the 4 and 4 watt Painton Types has 
recently been extended to ohmic values greatly 


exceeding those currently shown in the “Blue 
Book.” 


Jung, 1951 


Full details on request. 


BUYERS will be interested in competitive prices 
and rapid and reliable delivery. Bulk supplies of 
most types are available at short notice. Quotations 
will be gladly supplied on request. 


PAINTON 


PAINTON &COLTD - KINGSTHORPE - NORTHAMPTON - /£/EPHONE 2820 


1 


ous RADIO au: 
PIONEERS OF MOVING COIL SPEAKERS SINCE 1925 


NEW “HIGH FLUX” 1951 


HIGH FIDELITY 
SPEAKERS 


RRR AO ONES AI DE EEE I i 


CLE 8 


3 WAY PICK-UP FOR STANDARD AND 
LONG PLAYING RECORDS 
MODELS S| 


Goldring introduces Pickup 150, incorporating the first British 
Magnetic Cartridge. Cartridge 150X available separately. The 


| 


The World Famous 

12° triple cone. 

12” Single Cone 
Model. 

18” « Duplex ”’. 


Write for illustrated list 

and technical details of 

SPEAKERS, TUNERS and 
AMPLIFIERS. 


BAKERS ‘SELHURST’ RADIO 
Dingwall Road, Croydon 


Telephone: CROydon 2271/2 
BEBSBSBSBSBSBBBRBRBBBBB 


movement of this Cartridge is of balanced armature construction, 
and combines high output with wide frequency range and excep- 
tionally low tracing distortion. Needle armature is easily replaceable 
by user. 


| Data 78 r.p.m | 45 and 334 r.p.m. | 
| Armature resonance , |6 ke/s 9 kejs 
Output ‘“ . | 70mvV | Equivalent to 150 mV 
} | on 78 r.p.m 
Tracking weight | 15-20 grms. 7 grms 
| Load nn | 30kO 


} Stylus .. | 003 code blue 


Write for ful: technica! information to :— 


ERWIN SCHARF 
49-51a, DE BEAUVOIR ROAD, N.|! 


Telephone : CLissold 3434 


WireLess Worip 


OS® Pointers for Designers 


VALVES 
AND CONSTRUCTORS 


TELEVISION SOUND RECEPTION 


One of the main requirements of a television 
sound receiver is a high attenuation of the 
adjacent vision carrier frequencies. This 
attenuation should not be less than 30—40 
db and is normally effected by the use of 
several tuned circuits used in conjunction 
with RF pentodes having high mutual con- 
ductance which, however, usually have an 
input resistance of under 10 ka. 
It is apparent that the required attenuation may be 
achieved with fewer tuned 
circuits if the associated 
valves have a higher input 
resistance-resulting in 
less damping of the cir- 
cuits. The Osram W 77 meets 
this requirement, having 
approximately three to four 
times the input resistance 
of the normal RF Pentode. 
This is‘ only one of many 
applications of the W77 
miniature valve. 


Write for a copy of the data 
sheet on the W77 to: Osram 
Valve and Electronics st 
Magnet House, Kingsway, W.C.2. 
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THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY. W.C.2. 


- 


WIRELESS WoRLD Jung. 1951 


Announeement! 


We are pleased to announce the SIMPHONIC IA, an addition to 
our range of portable recorders. The new model has an impressive 


specification and offers long playing times coupled with ample output 
power and high quality. Features include :— 


@ 32 and 7} ins/sec. with CONSTANT SPEED CAPSTAN 
@ TWIN TRACKS @ Finger-tip MONO-MASTER control 
@ PUSH-PULL output—8 watts @ RESPONSE 50-8000 c/s 
@ independent BASS and TREBLE controls 


The well-known SIMPHONIC Model 2B, is still available for all 


applications where simplicity, reliability and moderate cost are 
important considerations. 


MODEL 28 


Ula 


ISOUND SERVICE |} 
Recorder House, 48-50 Geerge Street, Portman Square, London, W.1 England 
Telephone : Welbeck 237! (4 lines) 


o 


Telegrams : Simsale, Wesdo, London. Cables : Simsale, London 
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| made to measure . 


ie 2 TAOS AIM 


BUILD WITH OUR HANDSOME 
HOME CONSTRUCTION UNITS 


ore The man who knows exactly the state of his 
can build this magnificent SUPERHET 
—— the new and improved unique one to-point Construction Sheets for our insulation at any time—is wise. 
lamous5 v. A.C. Super (with the ls 30 Tr 1g Unit) can, for an eve s $ 
Saleetataind caueirns roo eo mplete ch ear (witheat An Y test pote en But one who uses a 7 Record 4 Insulation Test 
sutoctivity. range 1 and ov y performance will at least equal that of commerciaPy Set is wisest. It is made to measure— 
iit receivers at double the cost uild your own and save | A 
As = ry friends alreac 10 secret lies in using our pre-aligned 30 ACCURATELY, by those who were pioneers 
owprising the famous 3 band 30 Coit pack. MM "* 1.P.T.« | i i e 

oe omens be net me AS in this field and who have kept ahead. 
and SEALED on Long Medium and Short bands 
NOTE for Connoisseurs: Our 40 Feede 


with R.P. Stage) using model 40 Tuning 4: ] ry Oo" 7 
Unit with Y RIFT switching for local stations (and Gram.) with gur 10w. push-pull R O eee See eee 
Quality Atuplifier and triable negative feedback is the TOPS! (Ideal with FINE INSTRUMENTS 
Williamson.) We supply point-to-point construction sheets for these also. 

Remember—no test gear required! 


* Letters of praise rex ceived daily from ys nners and experts 
E.J.M., of 8.E.14, states: it 


a ee er cn ti THE) RECORD ELECTRICAL CO LTD 
Bor constructional detaijs, illustrations, eleven circuits with cpmplete parts \ i 
“Hoan Consiictor’ Watifook nn BROADHEATH - ALTRINCHAM - CHESHIRE 
R o D I N G i A B a R A T 2 R I E § Phone : Altrincham 3221/2/3 Cables and Grams : * Cirscale ’’ Altrincham 
(OF ILFOR London Office : 28 Victoria Street, London, S.W.! Phone: Abbey 5148 & 2783 
MAIL ONLY to a Lea sates > aR Leyton, E.10, ducincs Regul tataien Aeon 


Cables; * Cirscale’’ London 
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On their Console Television Set, Ultra 
Electric Ltd. save labour and material 
costs on fixings by using 44 Spire Speed 
Nuts. Spire is the name. Speed is the 
reason. Spire Speed Nuts make faster, 
easier assembly—and that means 


saving. But not saving at the expense 


of performance. These self-locking 


fasteners are functionally better than 
the old methods they replace. Each 
fastener saves 50-75% on weight of 


material used. 


pire 


SFP Spire Speed Fixes. 6 secure 
moulded tube escutcheon to 
cabinet, 3 secure moulded side 
control to cabinet. 


SCA Spire Speed Clips secure 
5 control knobs to their 
spindles. 


SNO Spire Speed Nuts secure 
chassis to cahinet. 


SNU Spire Speed Nuts retain 
the picture shift adjustment. 


SNB Spire Speed Clips. 6 used 
on underside of chassis and 
back panel to secure tubular 
condensers. 


20 SNU Spire Speed Nuts used 
in general assembly of chassis, 
for coilplate support and for 
fixing line and output trans- 
formers. 


SPEED NUTS fastest things in fastenings 


SIMMONDS AEROCESSORIES LTD., Byron House, 7-8-9 St. James's Street, London, S.W.1. 
Head Office & Works: Treforest, Glamorgan. Also Birmingham, Stockhelm & Melbourne. 


Enquiries to: 


CRO 228 


20 WireELess Worip JuNE, 1951 


COIL WINDING 
MACHINERY 


We invite your 


ne 
} enquiries for the 
; Type Al/l auto- 


Pas 5 
ARNINE salar 
e illustrated Al 
SHORT WAVE AERIAL | : =e 
LA ‘ 
FOR TRANSMITTING OR RECEIVING for the Type H/1 
esigned to give maximum signal input 


on short wave reception combined i and Type AW/1 
with considerable interference reduction. 


D — hand coil winder 


Armature Winding 


Head. 


rhe ‘‘ Arnine Regd.) is in the form of a 
folded dipole and permits wide band reception 
with a constant input impedance of 300 ohms. 
his value is correctly matched to the down 


lead which is of the same material as the 
aerial span. The connections between the (@) ECTRIC TD 
span and down lead are permanently sealed in 


special moulded polythene insulator, the whole 73 UXBRIDGE RD., EALING, LONDON, WS. 
being rendered completely weatherproof. Ealing 9096 


SPAN CALIBRATED FOR EASY TUNING 
For easy adjustment to any required length, the Poly- 

thene web of the aerial span is calibrated for the ro, 20 
nd 40 metre amateur bands, and for the 11, 13, 16, 19, 
5 and 31 metre broadcast bands. 


=_——+—-—= heres your 


with two aerial spans with two aerial spans of * 0 

of 16’ 6” each, and 32’ 6” each, and 90 ft Engraved 

75ft. down lead (suit- down lead (suitable 

able for frequencies of for frequencies of Beautifully engraved Control Knobs in either 
14 me/s upwards) 7 mc’s upwards Walnut or Ivory. Each knob is engraved in 


of 
‘se range 
MODEL FDA 20 MODEL FDA 40 really comprehen trol Knobs / 


GOLD which is given an adhesive base, thus 
LIST PRICE LIST PRICE | rendering erasion impossible. The range of inscrip- 
£3-2-6 £3-12.6 , tions is the most comprehensive on the market— 
the markings being decided upon only after exten- 
sive enquiries throughout the trade. The re- 
quirements of every RADIO, TELEVISION 
and AMPLIFIER enthusiast are catered for. 
Inscriptions obtainable are BRILLIANCE, 
CONTRAST, FOCUS, BRILLIANCE; 

CABLE DATA ON-OFF, VOLUME, VOL/ON- 

i F . OFF, TREBLE, BASS, TUN- 
CAPACITY - 4.6 picafarads per foot ING, TONE, RADIO-GRAM, 

i y WAVECHANGE, ON- 
POWER CAPACITY —- (at 7 mc/s) 1.9 kw. OFF. Packed 
- (at 14 me/s) .9 kw. individually in 
5 transparent 
ATTENUATION -(at 7-me/s) .35 db per roo ft. envelopes 
at 14 mc/s).7 db per 100 ft. 


Retail Price 
1/6 each 
from 
your usual 
Dealer. 


Distributors : 
67 BRYANSTON STREET - LONDON: WI UNCLES, BLISS & CO., LTD. 


139, Cherry Orchard Road, East Croydon, Surrey 
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THE New WINDSOR 
lelevt1tov WOBBULATOR 


The first self-contained electronic instrument providing 
visual alignment facilities for television receivers. 
Simple, compact and efficient—its use will save many 
hours of valuable time in the service department. 
FEATURES 
* CARRIER FREQUENCY 5-70 Mc/s. 
10-140 Mc/s (on 2nd harmonic). 
BANDWIDTH 0-5 Mc/s total. 0-10 Mc/s (on 2nd 
/harmonic). 
SWEEP FREQUENCY. 50 c.p.s. sinusoidal, return 
trace blacked out automatically. 
OUTPUT. Adjustable from 0-10 mV approx. 
Fixed and variable attenuators are fitted. Output 
impedance 75 ohms. 
EARLY DELIVERY. 


NG Please write for further details and 


op ornare." § WINDSOR 


NER MODEL 260A PE 2 


Best- for 
TEST EQUIPMENT 


TAYLOR E' ECTRICAL INSTRUMENTS LTD. Tel. SLOUGH 21381 (4 |ines) 
419/424 MONTROSE AVENUE, SLOUGH, BUCKS., ENGLAND Grams. & Cables: TAYLINS, SLOUGH 
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Recognised as the Most Reliable Valveholders 


pusH-ON COVER 


BI 2A—Duodecal 
FOR CATHODE RAY TUBES 


Ref. No. B.12/U.1—moulded in Phenol-Formaldehyd- 
B.12/U— 0 0 a“ os with Polythene Cover 


THE MeMURDO INSTRUMENT COMPANY LTD., VICTORIA WORKS, ASHTEAD, SURREY. ASHTEAD 340) 


Heres the 7 cr 
Master Mi 7 , 4 BPL. TEST SETS 


POCKET » | | | | | 
Set / veld 


NOW AVAILABLE 


AT NET PRICES 


j 
4 B.P.L. UNIVERSAL TEST SET 
THE £5-18-6 


TRIMM 3 | B.P.L. SUPER RANGER 1,000 ov. 
KIT ER a £13 - 10-0 


es | B.P.L. SUPER RANGER 20,000 Ov. 
which no Amateur or Pro- 


fessional Radio or Television | £15 -10-0 
Engineer can afford to be 
without. 


§ 
t 
‘ 
¥ 
: 
§ 
; 
i 
. 


Prices include postage and packing 
Contains 
* 1 End Trimmer * | Set of Feeler Gauges 


and are applicable to Home Market 
* 1 Side Trimmer 


*& 1 Yaxley Switch *& 1 Set of six Box Spanners only. 


Contact Adjuster ‘rom | to 8 B.A. 
* 1 Low Capacity Trimmer *% 1 Set of our S>oanners 
* 1 Screwdriver from 0 to 8 B.A. Send your order direct to: 


eee rn eee | British PHyYsicAL LABORATORIES 
Crier from R I H H A AB AT R E 


A ‘ 
J:8 S. NEWMAN Ltd. Nici eee eae a eee eee teeta cevene 
————————Tel.: Radlett 5674-5- eee 
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FERRANTI TRANSFORMERS 


Seed 


‘H’ series hermetically sealed 
‘©’ core transformers and chokes 


Designed to conform to Specification R.C.S. 214 and R.C.L. 215. Fully 
approved by the Admiralty, War Office and Air Ministry for use in 
Service Equipment. 

Designed to meet Customer’s particular requirements. For quotations and 
further information please write directly to :— 


_ PERRANTI LTD: TECHNICAL SALES DEPARTMENT: FERRY ROAD: EDINBURGH, 5 


A EP AOE AIS Bei ie shat oa ayer 
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Two IM@Q@JOFr Additions 


to our range of receiver chassis 


suitable for radio-gram installations 


ACE U331 


5-valve, 3 waveband, A.C./D.C. 
mains superhet receiver with 


matched 10” speaker 
Price £94, plus £674.6 tax 


MAJOR Aji3I 


5-valve, 3 waveband, A.C. mains 
receiver with matched 10” speaker 


Price £23, plus £5.15.6 tax 


MAJOR DISTRIBUTORS 


7 CAVENDISH PLACE, LONDON, W.1 


Teiephone: VW ILiesden 6713 


WHIRELESS 
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— towards perfection — 
93°8 Mc/s WROTHAM A.M. 


V.H.F. transmission offers S.E. England quality, 
interference-free reception hitherto unknown. 


We support this project and offer our A.M. tuner 
unit as a compliment to this new transmitter, 
affording enjoyment of listening, unobtainable 
on either medium or long wave bands. 


@ Simple to connect. 


© Can be switched as alter- 
native to existing tuner, 


@ or into radio socket of 
amplifier for record repro- 
duction, 

@ Power derived from main 

Price amplifier. 
complete £6.10.0 @ NO whistles! 


° tapping : 
Plus P. Tax £2.17.8 NO jneuniog — 


AERIALS :—Wall mounting di-pole - £2.2.0 
H array with pole, chimney 
lashings, etc. - - - - £6.6.0 


THE LOWTHER MANUFACTURING CO. 


(The Laboratory Production unit) 
LOWTHER HOUSE, ST. MARK’S ROAD, 
BROMLEY, KENT. Phone RAV. 5225 


FOUR POLE MOTOR FP, 10 
A precision engineered well 
balanced motor, designed to give 
constant, trouble free performance 
indefinitely, This motor is -used 
extensively in mars wite and tape 
recorlers, and gramophone units 
now manufactured. é 
Note these features :—Fully pro- 
tected + Dual voltage range « 
Negligible external magnetic field « 
Oil impregnated self aligning 
bearings + Speed constancy and silent Speed (light) 1400 r.p.m. Torque 
running. 3 inch ozs. Weight 12 Ibs. 


TWO POLE MOTORS SRI & SR2. 


A rugged and highly efficient motor that will stand heavy 
overloads, and for intermittent ratings is capable of giving up to 
twice the rated power. Used extensively in many motion displays, 
fans and gramophones now manufactured. SRI MODEL; Speed 
(light) 2750 p.m, Torque 3.0 inch. ozs.—Weight 2.31 tbs. 
SR2 MODEL; Speed (light) 2750 t.p.m. Torque 2.0 inch ozs.— 
Weight 1.7 \bs. 


.. Leaders in their field 


Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Tel. Cradley Heath 6212/3 
ST 0 
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MODEL A 
100 kc/s - 70 m¢/s 
in six bands 


30 ke/s - 30 mc/s 
in six bands 


" Calibration accuracy of both models is | % 


Wiretess Wori_p June, 195! 


YOU CAN MAGNETICALLY RECORD 


using your Gramophone Motor as a Drive 


Necessary parts, also usable later for a more 

ambitious job, plans available, 1 Spool Diamond Magnetic - 

Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller, 

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two- 

stage Preamplifier and your Radio Chassis. Set of parts £7,150 or items supplied separately. 
Also Constructional Data for Wire and Tape Recorders 5s. 


PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.12 


The BIJOU the AC power you require 
éiceceue from your DC supply 


oe art La 
combines attractive etetats cme 
appearence, handy : 4 he oe 
size and moderate t re , 
price. Fitted with : 2 
the -Standard 8° 
Unit. Handles 3 
watts. 
Hand polished 
Walnut and fitted 
with volume control 
and 5’ of P.V.C. 
flex. Weight 53 lbs. 
Size: 12)” x 10” x 5! 


ULAR D-C:/A-C- CONVERTER 
A N EV E R P O P M Models for Electric Gramophones from £8, plus 10%, 
SP EA K ER FR 0 Models for ® Radio-grams and 


Autochange Radio-grams 
/ (inc. 3-speed motors) 
| 8 5 <4 ® Radios 
Wh arted ale rots ® Televisions, etc., 


WIRELESS WORKS from £10.15.0, plus 10°, 


input, 6, 12, 24, 32, 50, 110 or 200/250V. D.C 
Output 230V. 50 or 60 c/s 


BRADFORD ARD., IDLE, BRADFORD, YORKS 


| 
. Descriptive literature W.W. 4 from the manufacturers 
Telephone : IDLE 461 | Pvelnadie 57 FORTESS ROAD, LONDON, N.W.S 
| . Telephone : GULiiver 5165 
Overseas Enqurries to nearest E.M.1. Organisation Depot 
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Constant output - 


DOWN TO 1-4 CRS 


: 
t 
| 


Sey 


The specially designed resistance capacity circuit of the 
Ediswan Low Frequency Oscillator type R666 ensures constant output 
and good waveform even with frequencies as low as 1°4 c.p.s. 

For testing, calibration, amplifier set-up and in all cases where a dependable 
low frequency standard is required this instrument is ideal. 
Supplied in unit form for standard rack mounting. Special stands 
for bench use (as illustrated) are available. 


PRICE 
Oscillator . . . £75.0.0 Stands (Per Set) . . . £1.10.0 


EDISWAN 


THE EDISON SWAN ELECTRIC CO., LTD., 155 Charing Cross Road, London, W.C.2 


Member of the A.E.I. Group of Companies 


: 
} 
‘ 
: 
; 
; 
‘ 
é 
: 
; 
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filtach romatic 
abe vision 


Lens 


DON’T TURN IT UP! 


For daylight viewing with the 
Magnavista it is not necessary 
to turn up the brilliance. The 
filter inside the lens saves over- 
working the tube. 


Larger, clearer pictures seen in 
daylight; this precision lens turns 
every television set into a “ de- 
luxe model.’”” Only with Magna- 
vista can you really make the 
most of television. 


There is a Magnavista model 
specially computed for every set. 


PRICES 
There are over 18 different Magna- 


vista models at prices ranging 
from £4/14/6. 


a product of 
METROPEX LTD 


42a DENMARK HILL, LONDON, 8.E.5. 


STOCK 


Magnetic Tape 


Delivery ef 


@ Complete with mike and 
one reel of tape. 

@ inputs for mike, gram or 
radio. 

@ 10 watts push pull output. 
Provision for ext. speaker. 
30 mins. playing time. 

@ Rexine covered case with 
lid and carrying handle. 


THREE SPEEDS 
33\4-45-78r.p.m. 


M U-I4 gram 

motors. Instant 

selection of speed 
required. No belts are used. 
A.C. only 100-250v 50c/s. 


Price £7°3°4 Inc. P.T. 


HOME RECORDER 


PRICE 
from MARCH 5th 


£58°5°6 NO P.T. 


Extra reels of tape £1-5-0 


DECCA 


Hi-Fi crystal pick-up with 
TURNOVER head for micro- 

roove or standard records. 
Tedn sapphires. 


Price £3°19°4 Inc. P.T. 


Ith ~ 
RADIOCRAFT 


09-71 CHURCH GATE LEICESTER ltd. 


CELESTION 


| The Foremost Name in 


| Sound Reproduction 


| 
| MODEL P44. 


| © Voice Coil Impedance 
ohms 3.0 


| @ Magnet Pole Diameter 


@Peak Power Capacity 


CELESTION, 


T2lephone : EMBERBROOK 3402-5 


| @ Flux Density (Gauss) 10,000 


@ Total Gap Flux (Maxwells) 
60,000 


1OW __ speakers. 


| $ The General Public should 
please order through their 
Local Dealers. 


Manufacturers are invited 
to write for details of the 
full range of Celestion 


SUMMER ROAD 
THAMES DITTON, SURREY 
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; The most 
|'|comprehensive 
~ |range of Cells 


~ in the world 


TYPE VTA 
FLAT 


‘CINTEL’ PHOTO-ELECTRIC CELLS pov aad 


are manufactured with three different types of 
cathode surface as follows:— 


TYPE ‘A’ — Antimony-Caesium (British Patent No. 
522,752, 1938) sensitive to daylight and 
blue light. 


TYPE ‘B’ — Bismuth etc.-Caesium, sensitivity similar a TYPE vssi 
to that of the human eye. | B8G BASE 


TYPE ‘S’ — Silver-Oxygen-Caesium, sensitive to red- 
infra-red light. 


There are over seventy different types covering 
every known application, and included in this range 
are:— 


*Push-Pull types for double sound tracks. 
*Special cells for dye image sound tracks. 
*Cells of high insulation, linearity, and stability 
for accurate photometric work. *Cells for 
use in the ultra violet region of the spectrum. 


* Multiplier cells. k Transparent cathode cells &c. TYPE ¥SSO 


B7G BASE (e 
For further information, please write to:— 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 
FOREMOST iN THE MANUFACTURE OF 
@ Counters & Chronemeters @ Metal D: @ Oscill @ Photo-Electric 


Cells @ Cathode R:y Tubes @ Geiger-Muller Tubes @ Electronic \nstruments 
WORSLEY BRIDGE ROAD:-LONDON:S-E-26 
Telephone: HiTher Green 4600 


SALES AND SERVICING AGENTS: 
F. C. ROBINSON & PARTNERS LTD ATKINS, ROBERTSON & WHITEFORD LTD H. HAWNT & CO. LTD 
287 Deansgate, Manchester 3 100 Torrisdale Street, Glasgow S.2 59 Moor St., Birmingham, 4 
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THE NEW 


scone | Jervograp 


STANDARD 


ae 


BPR sony PE 


SERVOGRAPH is the New Recorder using the unique 
Fielden principle of instrument actuation which is making 
“ impossible ” measurements practicable aad advancing 
others. Operable from very light current sources, 
SERVOGRAPH may be direct-connected to any 
existing apparatus for measuring CO,, pH or any 
physical quantity expressible as electrical energy. Please 
write for full details to Fielden (Electronics) Ltd. 
Paston Road, Wythenshawe, Manchester or 21 
Buckingham Street, Strand, London, W.C.2. 

Associates: Fielden Electronics (Australia) Pty. Ltd., 
Melbourne, Australia; Fielden: Instrument Corporation, 


Philadelphia, U.S.A. 
Fielden. 


INSTRUMENTATION 


is a FIELDEN INSTRUMENT for most physical measurements 
Hopwood 


' 
? 
; 
} 
é 


All these 
high-quality 
features . .. 


° ¢ Fr MINIATURE TRIMMERS to 
yet it retails at | ee HIGH VOLTAGE 


only $512’ 6! , | TRANSMITTER CAPACITORS 


? =; Here are shown just two examples from the 
@ Non-hygroscopic com, idon”’ range. For pre- 
diaphragm 
@ Former-iess speech-coil 
_ @ Good transient response ; 
4 mooth response curve °. le new ca 
Smooth No. 26. A Mi 
é i i Trimmer 
@ High amplifier gain without - : Compression r 3 
| feed-back The high flux nickel alu- i ‘aah ie Seiberlhdin, etekettin ag hn nm 
é . + . High stabil h constan 
_@e Stable operation minium magnet and dia- wide, promer es mines eit een. 00a stability 
@. Great sensitivity phragm assembly is housed life at high voltage. Blade and excellent Po- 


H - d d resilience not affected by con- 
igh output voit: in ri tinual setting. Low loss Rockite 
e - a _ = oF ng suspen e die base and best Mica di-electrix 
cast case. Microphone in- give very efficient Power Factor. 
Location method prevents flash- 


Type M.C.R. Moving Coil —_ puttransformersand three ever {rom blade movement 


: Capacities up to 1,000 pF at » «i - 
G R A M ) | A N types of stands, folding, 1,500 or 3,000 v. D.C. test and fixing. Split stator and locking versions 


all up to 3,000 pF for 250 v. D.C also available. Max. capacities from 10-30 
table top and heavy-base, test. 1.225 dian.., lin. high. pF. Bage size 1 x fin, 


M IC ROP HON { bs pba! ne gaa @ Enquiries invited from Equipment 


Manufacturers and Whol>sale Trade only. 


@ Get full details without delay from: Full details of the complete “ Cyldon " range and list of Agents 
for Home and Overseas available from the manufacturers: 
GRAM@®i@N REPRODUCERS LTD 
9, HANWORTH TRADING ESTATE, FELTHAM, MIDDX. SYDNEY S. BIRD & SONS,LTD. 
Phenas Feltham 2657 "Grams: Reamp, Feltham De pee ONO. | ENFIELD MIL 
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Government Surplus — Immediate Delivery from Stock 


U e 
offer 


For Callers only Susranteed. 


F., F.C., 2, IFs 
in Walnut Cabinet 23;” 


nigve J 6.E.C. (Reconditioned) OVERSEAS RECEIVER 


5-WAVEBANDS—10-2,000 METRES 


reble controls, full vision tunin 


» 2, DDT, 2 Output Tetrodes and 
x 19” high x 12° deep. Thoroughly overhauled and 


ectifier. 


Uniav? / 
offer ° 


Limited Number 


Housed 


27.10.0 


WALKIE - TALKIE (Transmitier-Receiver) | 
Type 48 (Mk. 1). Brand New Ex-U.8. Army. | 


3 ~~ | 
HALLICRAFTER SKY CHAMPION RECEIVERS | 
820R 50 Mc/s-500 metres 


oy 

‘or callers only. aE 
VIBRATORS, 2-VOLT, Type 
RIC. 7-pin self-rectifyin; 
eet 200 v. at 60 om 
M by Electronic Labora- 
tories Inc., 7/6. 
6-VOLT, Type 560. 
self-rectifying, 7/6. 
MALLORY, Type 650, 6-volt 
4 American base, 7/6. 
MALLORY, 
12-volt, 
base, 7/6. 
 - ~ SEXTANTS MK. 


Equal to new. mo 


6-pin 


Type 


@629C. 
4-pin, American 


NEW WIFE ACCUMULA-| 


t 
= with 6 extra bulbs, 37/6, | Carr. 


tto, Mk. 9, 27/6. 


| valves, built-in speaker, ‘phone output. An excellent bar- 
Thoroughly overhauled and guaranteed. 


£29.10.0 


TORS, 2.5 v. 2¢ amp./hours 
for 8 hours. Size 3 x 44 x 
ljin. (Flat) 6/6. Post and 
packing 9d. 


MAP READING TORCH.| 

ul magnifying lens,| 
3in. diam. In lite case. | 
Fitted with dimmer switch. 
Takes two U2 cells. With 
bulb, less batteries, 22/6, 


WESTINGHOUSE METAL 
RECTIFIERS. Type H.T.10, 
$3 fins. Size 6 x 2} x 2}in. 
ls 


packing 1/6. 


Frequency coverage 6-9 Me/s. Senge 
transmitter/receiver with 10 valves and one 
1-Mc/s crystal, in metal case with waterproof 
cover, sectional rod aerial in satchel. Spare 
valve case, complete with 10 spare valves, 


key assembly, hand microphone, two head 


An Exceptional Offer ! 
CHEVROLET CAR RADIO RECEIVERS. 
9 valves, 56 wavebands, 6 volt. This product of General 
Size ldin. wide x O}in. 


Motors is exceptional value. 


9in. high, graduating to 5}in. at back. 


Carr. and packing 7/6. 


£18.10.0 


one hand generator (10 watts) with tripod | 
as illustrated in Apri! issue, two battery boxes, | 
all essential connecting cables. The complete 
equipment together with comprehensive | 


instruction manual. Price £24.10.0 


Inland only). 


A Fine Opportunity! 
New INERT CELL 
ACCUMULATORS.) 


Everlasting. No acid or 
charging required. Suitable for 
battery sets, electric bells, etc. 
15 v. 2/10 or 7/6 for three. 
Post free. 


BRIDGE MEGGERS (Ex- 
Admiralty). Made by Ever- 
shed cad, Vignoles. 250 v. 
Range : a 0-50 ohms, 
Bridge .001-100,000 ohms, 
shown in four digit windows, 
10/1 and 100/1 multiplier 
and divider. Size 9x 8x 6in. 
In_ leather carrying case. 
£16/10/0, carr. paid. 

UNISELECTOR SWITCHES. 
4-bank, full-wi 37/6 
6-bank, half-wipers 27/6 
3-bank, full wipers 19/6 
Have various applications, 
—_— automatic tuning 


circuit selection, etc. Operates 
on 25-50 v. 


RECTIFIERS 12v. 3a. 14/6 
« iy™ 
PHOTO-ELECTRIC CELLS, 
Type G816. These cells are 
the gas-filled type with 
caesium Cathode. Made 
by Cintel. Minimum sen 
sitivity 1004A/lumen working | 
volts 100 D.C. or peak A.C. 
Projected cathode area 16) 
.cm. Suitable for 16 mm.! 
fens Cinema Talkie equip- 
ment, Safety Devices, Colour 
and Photo. Matching, Bur- 
glar Alarms, Automatic Coun-| 
ting, por Opening, etc. 


Brand new in 42 6 


original cartons 


VGRI40 CATHODE RAY TUBES 


12in. blue screen, magnetic deflection, magne- 


tic focus, maximum 6 Kv., heater 4 v., inter- 
national octal connectiqns. Carr. 
and packing 5/-. 


H.M.V. RADIO AND TELEVISION CONSOLE. 
4 waveband 6-valve Radio, 12in. Tube Television with) 
indirect viewing (mirror in lid), handsome walnut cabinet} 


of super 


quality, size 20in. high x 19in. deep x 36in. wide, | (op ae 
I t workin er. Owing to si veight these} i 
£4.10.0 | 2. or caters only. : ing to size and weight these! See previous issues for other outstanding 


Price £85. 


TELESONIC 4-VALVE BATTERY PORTABLE 
(Fixed Range). Type YA4915. — Includes 


~~ | three XH and-one XP Hivac midget valves. 


Can be adapted for Deaf Aid or Midget 


97 v.H 
Weight 


WALKIE - TALKIE 
(Transmitter and 
R ) CHASSIS, 
type 38 Mk. 11. 
Range 7.4-9 Mc/s 
i 3 éCU~ 


working order. 
Complete with 
four ARP12, one 
ATP 4 valves, one 
pair throat mikes 
pair headphones 
and aerial. In 
metal case. Free 
wiring diagram. 
Batteries not 
supplied. 
Carr. 


. & pack- 
ing 2/6. /8/6. 


bargains. 


A.C. or A.C./D.C., 200-250 


(soiled) size approx. 19 x 13 x 10in. 
2-waveband (Med. and Long) 
3-waveband (Short, M. & L.) 


v. 


Plus Carriage and 


PHILCO 5-VALVE SUPERHET RECEIVERS (Reconditioned) 
Built-in 8in. mains-energised speaker. In walnut cabinets 
Every set has been overhauled at works. 


e* 


Packing, 7/6 each. 


HAVING PURCHASED A LARGE CONSIGNMENT WE CAN STILL SUPPLY THESE 


£4.10.0 
£6.10.0 


Please Note: All carriage charges relate to the British Isles only 


Closed Thursday 1 p.m. 


We do not issue lists or catalogues 


LONDON CENTRAL RADIO STORES, 23 LISLE ST. (cerrard 2969) LONDON, W.C.2 


Open all day Saturday and weekdays 9 a.m.—6 p.m. 


MERA Se ays are 3S 
eine . : 
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for- faster production J. H. BRIERLEY LTD. 


U erspeed/ Due to a combination of circumstances 
compelling us at the end of last year to move 
ACTIVATED / into our new factory at Kirkby before it had 


been possible to complete it, there has been 
a major disorganisation, not only of our 


ROSIN CORED SOLDER WIRE routine work but also the total loss of 


4 months’ production. 


To those who have waited much longer 
than was expected for their orders, repairs 
or even in the matter of correspondence, we 


with the New would tender our apologies and explain that 


all matters have been most carefully filed and 
LUTED COR, no requirement—however large, small or 
Fi FE long-standing—will be overlooked. 
At the time of writing this announce- 
ment, the situation is well in hand and by 


the time it appears we expect that the 
position will be substantially normal. 


J. H. BRIERLEY (Gramophones & Recordings) LTD. 
KIRKBY TRADING ESTATE, 
LIVERPOOL. 


Precision ELECTRICAL MEASURING 
On 7ib., 5ib. and 


1 rete ond | INSTRUMENTS S| - A M 


Ce ENGLAND 


At cs Bi 0 wi» planets 


= 


Complies with M.A.P. Specification hen 8 
: his Bench type portable 
D.T.D.599 and General Post Office instrument is used in many 
Specification M.44/C. laboratories where consistent 
accuracy is demanded. Single 
or multi ranges for D.C. or 
a A.C., calibrated to customers’ 
FREE Enthoven Publications filled — a. requirements. Sizes 3", 4” 
with valuable technical information on Re - or 6" instruments. Accuracy 


B.S. First Grade. 
Solder and Fluxes. 


| The 4° square type instrument is 
; | our new design embodying all the 
latest improvements. It has a 
large open scale so much desired 


H. J. ENTHOVEN & SONS LTD. | for modern switchboard practice. 


The case is of black bakelite, and 


the instrument can be supplied in 
Solder Manufacturers all ranges for D.C. It can be also 
fitted with a metal rectifier for 
A.C. working, Accuracy B.S. 
| First Grade. 


Head Office: 89 UPPER THAMES ST., 
LONDON, E.C.4 Tel.: Mansion House 4533 


Prices on application. 
Grams : Enthoven, Phone, London, 


PROMPT DELIVERY AND TWELVE MONTHS’ GUARANTEE 


SIFAM ELECTRICAL INSTRUMENT CO. LTD., 
LEIGH COURT - TORQUAY - Telephone: TORQUAY 4547/8 


| 
| 
Works: | 
CROYDON, ROTHERHITHE & DERBYSHIRE 

i 


BEG SS RNS 19263 
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Britain’s Plastics | Pe: | Industry on Show 


EXHIBITION 


BRITISH PLASTICS 
EXHIBITION 


AND CONVENTION 
OLYMPIA, 6-l6th JUNE 


10 a.m. to 8 p.m. ADMISSION 2s.6d. 


See what the one roof. At the Convention thirty- 
seven papers covering technical, 


latest plastics applied and general aspects of the 


° subject will be read by international 
can mean in experts. 


YOUR business... Every day industry is finding 


a thousand new uses for plastics— 
The first Exhibition and Convention some in your business. Every day 
of Britain’s entire plastics industry will plastics products are replacing con- 
be held during the Festival of Britain. ventional materials in short supply. 
Staged in collaboration with the pro- Come to this vital exhibition and 
ducers of raw materials, manufacturers see what plastics can mean to you. 
of plastics materials and equipment, If you wish, write for further 
moulders and fabricators, it will be particulars to BRITISH PLASTICS, 
the finest display of plastics products, Dorset House, Stamford Street, 
processes and plant ever staged under London, S.E.1. 


This is an Exhibition you must not miss 


Exhibits inelude: 


MATERIALS PLANT AND EQUIPMENT MANUFACTURED PRODUCTS 
Synthetic resins, moulding Injection and compression Technica! and industrial com- 
materials, laminates, sheeting, moulding presses, extrusion ponents, consumer goods and 
plasticizers and other essential machines, moulds, etc. finished products of many 
ingredients. kinds. 


Organised by: “BRITISH PLASTICS,” BRITAIN’S PREMIER PLASTICS JOURNAL 
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VIDEO-FREQUENCY 
OSCILLATOR 


¢ TYPE 0222 
75100 $00 | 


50 


ae \ 7ke/s te 8 me/s 


LOAD ouney 


Outstanding features of the Wayne-Kerr 0222 Video- Frequency 
Oscillator are its low harmonic content and unusual stability—both 
of frequency and amplitude. It can, in fact, be switched to any of 
the six ranges between 7 kc/s and 8 mc/s with no change in output 
level. A further advantage is the special facility for indicating the 
modulus of its load impedance to which it is connected. This 
instrument is easily carried about in its transportable case, or it can 
be supplied for rack mounting if preferred. FULL details from :— 


{a 
1K) 


Wayne 
(! 2 Kerr 


WAYNE-KERR LABORATORIES LIMITED, NEW MALDEN, SURREY 


VARIABLE HIGH VOLTAGE 
; AGT PURPOSE POWER SUPPLY 


TYPE 103 PMA 
input - - - 230 V.A.C. 50 ¢/s 
Output - = §00-12,000 V1mA 


FOR THE a oes ceeietane-tnste, 


ELECTRICAL INDUSTRY [iMMamaaaeotpo-tioee 


203" x 103" x 10}" 


| Full details of our standard equipment from 
| 2,000 to 50,000 volts are available. 


HAZLEHURST DESIGNS LTD 
34a, POTTERY LANE 
LONDON, W.11 


TELEPHONE : PARK 6955 


—_———______ OO O OO nner 
S[_ Pera 


ASTOR BOISSELIER & LAWRENCE LTD 


es Dept 
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Whatever your 
favourite piece of music, 
the Soundmirror will 
record it and play it 
back for you again and 
again. There is no end 
to the thrills which this 
new magic entertainer 
can bring. it will record 
the humorous patter of your favourite 
comedian, the art of the orator, the 
fun of a party or important family 
occasions like weddings. 
ft will play chem back with perfect 
fidelity immediately it is recorded and as often as you wish. Unwanted 
recordings are automatically erased as new ones are made and the magnetic 
tape used time and time again. 


MODELS FROM £69. 10.0 exclusive of microphone. 
Manufactured under agreement with ~ ——_ - ones Co., of the U.S.A 
Licensed under the Brush Development Co., the Brush Crystal Co., Magnetone 


inc., and Thermionic Products Ltd, Patent ‘No. 454595 ond others ; and patents 
pending in afl the principal countries of the world. 


RDER 
eccsy 


Call on your local radic« dealer 
and hear your own voice re- 
corded or write for literature 
or a demonstration by appoint- 
ment to the manufacturers, 


THERMIONIC PRODUCTS LTD. 


(Division SM/WW), Hythe, Southampton. "Phone : Hythe 3265 


London Showrooms: Morris House, Jermyn Street, 8.W.1 


Telephone : Whitehall 6422 (5 lines). Sales and Service Centres : 
Manchester, Birmingham, Bristol, Leeds, Newcastle, Glasgow, etc. 


Now available in England—the 
book “Magnetic Recording ” 


by Dr. S. J. Begun. A com- 
prehensive treatise. Price 25/- | 
_ Postage $ 9d. _ extra 
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WR The very high efficiency 
of the XFY23 Beam 
Tetrode makes it par- 
ticularly suitable for the 
output stages of hearing 
aids where the require- 
ment is for large output 
at low values of H.T. 


The XFY23 has, however, 
many other applications 
where small size, effic- 
iency and economy are 
needed, 


f_€, #, 8.4 


TYPICAL OPERATION 


Filament Voltage .. ee 2s 1.25V 
Filament Current .. I7imA 
Anode Voltage... : — Fe 
Mean Anode Current -'200uA 400pA 
Optimum Load - TSKQ S0KQ 
Power Output 1.0mW 3.75mW 


THE SCIENTIFI 
VA 
BRITISH => MADE 


GREENHILL CRESCENT 
HARROW-ON-THE-HILL, MIDDLESEX 


Telephone : HARrow 2655 
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- Three heads 
are better = 
than one! > 


“tes 


Z; ee ZZ ZZ er aa 
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For Standard and Microgroove Recordings 


Green Spot with .oo1” radius sapphire for micro- 
groove recordings. 
Red Spot with .c025” radius sapphire for modern 
standard recordings. 
Yellow Spot with .c03” radius sapphire for older 
standard recordings. 


Extremely low mass at needle point (4/5 mg. 
only), allowing for reduction in downward 
pressure to 10/12 grams for standard recordings, 
and 5/7 grams for microgroove recordings, 


Prices: With one head {400 plus {1 148 

4 4 
" . . : Purchase Tax. Extra heads each {2 100 plus 
These pickup heads are fitted with an easily re . £ P 
replaceable armature system complete with a semi- {1 18 Purchase Tax. Spare armature system 
permanent sapphire. Armature mass 20 mg with sapphire 14/8 including tax. 


P aidid LL, 


r eS @ © 0,0 r) “4% 
Z a CONNOISSEUT, product 
Telephone: HALIFAX 69169 


Manufactured by A. R. SUGDEN & CO. (ENGINEERS) LTD., Well Green Lane, Brighouse, Yorks. 


RNY ey, 
Pr NY ‘\y 
\\ 
\\ 
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backs radio experience with 
sound technical knowledge 


MANY men who wished to ‘ink their radio experience with 
a sound technological background have received successful 
instruction by means of an ICS Course. Its value has been 
proved not only to amateurs but to men who already have a 
professional interest in radio and television engineering, 
including those taking qualifying examinations. It is invalu- 
able, also, to students who wish to prepare themselves for 
a job in this field. Courses of instruction covering radio 
and, if necessary, television, include the following : 


| 


Complete Radio Engineering . Radio Service Engineers 
Radio Service and Sales . Advanced Short-Wave Radio 
Elementary Electronics, Radar and Radio 
Television Technology. 

A Variac infinitely variable voltage And the following Radio Examinations 
. oa sails x . | British Institution of Radio Engineers 
regulating transformer will probably P.94.G. Certificates for Wireless Operators 
— z City and Guilds Telecommunications 
solve your problem. Write for 32 page | Wireless Operators and Wireless Mechanics, R.A.F. 


n. , : a ae + | Write today for our FREE “ RADIO” booklet which fully 
Catalogue \ 549 W hich gives full details describes the above ICS Courses and the facilities for the 
complete study of Radio and/or Television technology. The 
ICS Advisory Department will also give free and impartial 
advice on the need for and the means of instruction. 


of the Variac transformers and their 


manifold applications, 


CLAUDE LYONS LTD VA es p> 
189 Tottenham Court Road, London, W.1. Tel: MUSeum 3025/6 ee MLCT Ml TOC es. 
and 76 Oldhall Street, Liverpool 3, Lancs. CORRESPONDENCE SCHOOLS 


Dept. W.L.23, International Buildings, Kingsway, London, W.C.2 


Generous discount granted to members of HM Forces 
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MUREX (utroduce a new 
wnléxed COMPOSITE 


Phot s by courtesy of the 
Bri itish Physic al Laboratoric« 


MUREX COMPOSITE MAGNETS are generally 
supplied in the form of annular rings. One segment 
comprises a permanent magnet material of one of 
the standard aluminium-nickel-cobalt alloys the remainder of 
readily machineable soft iron. Simultaneous pressing and sintering of the two 
powders gives a single undivided unit without any break between the two materials, 
Composite magnets have a wide field of application, and are particularly suitable in moving 
coil instruments where a pole tunnel or fixing holes have to be drilled. 
Principal advantages are :—No necessity for separate pole-pieces @ No assembly arrangemen 
between magnet and pole- piece @ Integral pole-piece and magnet means no loss of flux and 
source of stray fields between magnet and pole-piece @ A constant field in the gap @ Greate 
flexibility of design and simplified assembly @ Considerable saving in cost, 


MUREX LIMITED (Powder Metallurgy Division) + RAINHAM + ESSE 
Telephone: Rainham, Essex, 240. London Sales Office : Central House, Upper Woburn Place, W.C. 


| 


SELECTIVE 
TRANSMISSION 


MEASURING SET 
MODEL RP 3110 


Designed and Manufactured for G.P.O. 


SA AEP oh NCEE A aie aE 


This is a precision instrument for measure- 
ments on multi-circuit coaxial cable carrier 
systems by means of a comparison with 
locally generated signals of known frequency 
and level. 


Frequency coverage : 60 Kcjs — 3 Mc/s in 
7 ranges. 


Calibration accuracy : below 0°2% or 2 Ke/s 
whichever is the greater. 


Range of measurements : 


through levels + 10 db to 
or terminated levels + 10 db to 


referred to |mW in 75 ohms 


BRITISH COMMUNICATIONS CORPORATION LTD. 


GORDON AVENUE, STANMORE, MIDDX. 
Telephone : GRIMSDYKE 2266. - Cables : DISC, STANMORE. 


Power supplies : 
200 — 250 Volt, 50 c/s 


PULLIN 


WIRELEss WorLD 
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CONSISTENTLY 


MINIATURE INSTRUMENTS 


MOVING COIL THERMO - COUPLE RECTIFIER 
Small round, square or rectangular pattern instruments for 
flush mounting or as round projecting types. 


Available as Micro-ammeters, Milli-ammeters, Ammeters, 
Milli-voltmeters and Voltmeters. 


Supplied in four sizes 2°, 24”, 3}” and 34”. 


Our catalogue giving scale ranges and prices will be sent 
on request. 


MEASURING INSTRUMENTS (PULLIN) LTD 


Electrin Works, Winchester St., Acton, London, W.3. "Phone: ACOrn 4651 


e 
To aveid | 
ilments | Never before has such a vast field of opportunity 


been open to the technically minded. Because we can 
call on the unique experience of the great E.M.I. 
Group (“H.M.V."’, Marconiphone, etc.), our courses 
are based on the needs of modern industry. Let us 
help you to take advantage of the great demand for 
technicians in Radio, Television and all branches of 


radio a 


specified for 
ersion of the 
pe 25 unit of 
TR.1196, Type 
and Wartime 
jlity receivers, 


aligned “Q"’ Coilpack saves hours of 


frustrated grappl 


circuits. All types available for mains 


and battery sets 


instructions and circuit diagrams. 
Send Sd. (siampa) for free circwits and new illustrated lists of Coils, Coitpacks, 


and all Radio Components. 


OSMOR RADIO PRODUCTS LTD. (Dept. W.19) 


BRIDGE VIEW WORKS, BOROUGH HILL, 


Cf eiephone | roydon 1220 


Engineering. Take the first step NOW ! 


——FUL «+ ncerest YOU: 
f.- sect(s) which Inks Dept. 16 
1 mark the subse ‘ INST a een, W2. 

1 obligatio"’* Square, 


These mighty midget 
coilpacks will cure 
yourradiotroublesand 
ensure better perform- 
ance in every way. 
Easy to assemble, 
with only five simple 
connections, the pre- 


ing with complicated 


» complete with full 


CROYDON, SURREY 
2 ec E.M.!.—the 


industry behind the College 


Lace 


Built to increase output 
costs over the whole field of soldering 
from fine instrument work to heavy 
industrial soldering. Only Wolf 
solderguns have all these 
outstanding advantages. 


CHOICE OF 5 MODELS 


TYPE 21 TYPE 25 


OFF-STRAIGHT EASY-GRIP HANDLE 
PERFECT CONTROL - QUICKER HEAT UP 
LOCALISED HEAT - LOW CURRENT 
CONSUMPTION - MAINTAINS CORRECT 
HEAT - A MODEL FOR EVERY PURPOSE 


HAVE YOU TRIED 


SOLDERING ? 


Win new 


SOLDERGUNS 


* Obtainable from all leading 
toe! merchants and factors. to all modern ‘assembly. 


WOLF ELECTRIC TOOLS LTD. 


PIONEER WORKS HANGER 
‘ 


For PROMPT and EFFICIENT SERVICE 
CASH or EASY TERMS 


ARMSTRONG ALL-WAVE CHASSIS 


(including speaker and output transformer 
MODEL EXP 83/3. Cash €22.5.6 or £8.0.0 deposit 
and 8 monthly instalments of 40/- 

Passenger train !0/- extra. 


CONNOISSEUR DUAL SPEED MOTORS 


Cash £20.19.3 or £6.10 0 with order 
and 8 monthly instalments of £2. 
— Delivery from Stock — 


CLEAN : CLOSE - SMOOTH : FAST 
in fact THE BEST SHAVE OF ALL ! 


It really does give a better, more pleasant and 
quicker shave than the blade and soap method. 
We are so convinced you will agree, that we 
shall be pleased to send either model on 
TEN DAYS’ FREE TRIAL on receipt of deposit. 
THE ‘FOURSOME’ (for average beards). 
Cash £7/16/5 or 30/- with order and 7 monthly 
instalments of 20/-. 

THE ‘FIVE’ (for stubborn beards). Cash 
£8/17/7 or 50/- with order and 7 monthly 
instalments of 20/-. 


Both above models AC/DC 210/2!0 volts. 
DUAL VOLT MODELS 
Also availab e—! 10/150, 190/250 volts AC/DC. 
Both models supplied in beautiful silk-lined case. Prompt 


despatch per registered post. Write for the free Reming- 
ton Brochure. 


The LTD. 


L.R. SUPPLY COMPANY 


(LONDON RADIO SUPPLY CO,), 


BALCOMBE - - SUSSEX 


WrireLess WorLpD 


CHANNELISED TRANSMITTERS 


(HC. 100 SERIES) 


Output: 400 watts for all transmissions. 
Frequency Range: 2 Mc/s to 27.5 Mc/s. 
Transmission : 
Telephony, (high level modulation). 
Telegraphy :—C.W. on/off. M.C.W. 
Frequency Shift. 
The Series comprises nine standard editions 
offering :— 
Simultaneous Operation on 2, 3 or 4 pre- 
selected frequencies, depending on the types 
of transmission ,chosen. 


Local or Remote Control of each channel. 


TMARCONI’S WIRELESS TELEGRAPH CO. LTD 
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MARCONI commMUNICATION SYSTEMS 


SURVEYED - PLANNED - INSTALLED - MAINTAINED 


MARCONI HOUSE CHELMSFORD ESSEX 


COMPONENTS 
IN A HURRY!!! 


For some time past we have (we 
hope) been of assistance to 
manufacturers requiring 
COMPONENTS IN A HURRY. 


We specialise in switches and 
high stability resistors—though 
of course we handle the multi- 
tude of other odds and ends 
that are today such a problem. 


PERHAPS WE CAN HELP YOU? 


TELE-RADIO (1943) LTD. 


177, EDGWARE ROAD, LONDON, W.2 


*Phone : PAD. 5606 
PAD 6116 


Shop Hours : 
Mon.—Sat. 9 a.m.—6 p.m 
Thursday 9 a.m.—!I p.m. 


IT IN 
YOUR 
POCKET 


MULTIMETER 450 


NEW e@ ACCURATE @ ROBUST 
INEXPENSIVE 
18 RANGES 
Internal Resistance 2,000 ohms per volt 
@ VOLTS: 15-150-300-750 A.C. & D.C. 
@ CURRENTS : 
1.5-15-150mA - I.5A A.C. & D.C. 
@ OHMS: 0-10,000-IM.-.. External 
shunts up to 750A. 
@ EXTERNAL MULTIPLIERS : 
1,500 - 3,000 - 7,500V. 


METRIX also make Signal 
Generators, Oscillators, 
Valve Testers, impedance 
Bridges, etc. Ask for the 
Catalogue from 
LES A sEW 
Bel AGENCIES 
Se} >. AVALABLE 
M25 
CIE GENERALE DE METROLOGIE 


ANNECY — FRANCE 
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OUT & FIT AN UP-TO-DATE ... 
é 


5 VALVE SUPERHET CHASSIS 
The large illuminated dial 


hasa visible area of over ree ates A ral 


85 eq. ins. (over 550 sq. L.W. 1000-2000 Metres 


cm.), and presents a 
pleasing appearance. 
pointer travel is 9” (23 
em.) giving an extended 
scale. 


Visual wave-band and volume indicators. 


Provision for gramophone pick-up and 
external low-impedance loudspeaker. 


The loudspeaker plugs into the chassis. 


INSTALLATION ONLY REQUIRES RECTANGULAR APER- 
TURE FOR PANEL ON WHICH KNOBS ARE ALREADY 

FIXED, THUS CHASSIS IS EASILY INSTALLED — AVOID-: 
ING THE NECESSITY FOR DRILLING SEPARATE HOLES. 


40-60 
( £16+1*O@ TAX PAID ) Hee. 


TELEVISION 
H.T. & E.H.T. SUPPLIES 


Considerably reduced in size for any given output, “ West- 
alite ’’ rectifiers have proved themselves the most efficient 
for supplying H.T. and E.H.T. to radio and television receivers, 
and are extensively used in many well-known sets. 

The miniature 36EHT tubular type rectifiers for E.H.T. 
supplies to the cathode ray tube are so light and small they 
can be soldered direct into the wiring of a receiver, anchored 
solely by their tag connectors. 


myty 
{! 


' * 
aT rea 

vA] LUM LT 
a tilege', 


If you require full information concerning 


WesTaLire 


METAL RECTIFIERS 


send 6d. in stamps for a copy of “ THE ALL METAL WAY” 
to Dept. W.W.6. 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82, YORK WAY, KING’S CROSS, LONDON, N.! 
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FOR HIGH-FREQUENCY INSULATION _ 
—specify "FREQUELE X' 


a Bullers Low sons cenAMes 


. BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4 Phone: MANsion House 997! (3 lines) Grams : ‘ Bullers, Cannon, London 


The illustration shows a Four Gang 
Radio Variable Condenser using our 
“ FREQUELEX ” Ceramic Rod for the 
Centre Rotating Spindle. This Rod is 
74° long x .437” diameter, centreless 
dint to within plus or minus .0005". 
Maximum camber allowance of .002”. 
This is only one of many applications 
where Rods made to close limits are 
required. 
We specialise in the manufacture of 
Ceramic Rods and Tubes of various 
sections in several classes of materials 
over wide dimensional ranges. 
The Principal Materials Are:— 
1. Porcelain for General Insulation 
2. Frequelex for High-Frequency Insulation 
3. Permalex and Templex for Capacitors 


The degree of accuracy depends on 
the size of the Rod or Tube, but the 
standard degree of accuracy is outlined 
in the Inter Service Component 
Manufacturers’ Council — Panel R 
Specification embodied in our Catalogue 
of Radio Frequency Ceramics, copy of 
which will be sent on request. 

Large Rods up to 44” long and 1}” 
square are used as supports for Tuning 
Coils, etc. 

We shall be pleased to have your enquiries 
for all sizes of Tubes and Rods. Prompt 
deliveries can be given for most sizes. 


Condenser manufactured by Messrs. Wingrove & 
Rogers Ltd. 


Technical Adviser : 


C. H. DAVIS 
59, BROMPTON RD. 
LONDON, S.W..3. 


Several o! the scientific 
instruments displayed in 
the Festival of Britain 
exhibition are housed in 
Widney-Dorlec cabinets. 
If you do not already know 
about this unique cabinet 
system, write for details. 


MAN UFACTURERS 


HOME and OVERSEAS 


RADIO DEALERS & SERVICE ENGINEERS 


Write for our 195! Wholesale Price List, giving 
details of A. W. F. Loudspeaker cone assemblies, 
for fast, economical repairs in your own worksh 

A. W. F. Range of Transformers for nearly all replace- 
ments. T.C.C. Capacitors, Tungsram Valves, Erie 
Resistors & Potentiometers. “View Master’’ & 
** Electronic Engineering *’ Televisor Components 
& Cabinets. Brass B. A. Screws, etc., and hundreds 
of other lines. Postage 3d. Inland. 2/- Overseas 
Air Mail. 


A.W. F. RADIO PRODUCTS 


TATLER CHAMBERS THORNTON ROAD 
BRADFORD _yorks 


MIRROR SPECIALISTS 
TO 
TELEVISION 


J. PEARSON & SONS (LONDON) LTD. 


announce a very much increased capacity for the supply 
of SURFACE MIRRORS of guaranteed quality. 


Send your enquiries to : 


RADIANT GLASS WORKS, BELFAST RD., 
LONDON, N.16. Tel: STA,8885 or STA.3203/5 


HALLAM SLEIGH £ CHESTON 4° 
WIDNEY WORKS: BIRMINGHAM 4 


QSTABLISHED 1098 
Prone; Aon Cron OF! 4 i uum * Grams: Superfine Birmingham.@ 


The Police “999” emergency call system depends for it: 
successful operation on instantaneous radio communication 
between Police headquarters and the fleet of patrol cars. Radio 
equipment in the patrol cars is used under the most arduous 
conditions but it must be available for. instant use 24 hours in 
the day. 

No wonder then that more and more Police authorities 
throughout the country are using G.E.C. quartz crystals in their 
radio equipment. 

Pioneering research and experience in making over a million 
units, ensure a product of the highest quality. For all your 
quartz crystal requirements be sure to specify G.E.C. 

Quick delivery service for urgent requirements for experi- 
mental or replacement purposes. 

Write for our leaflet QC.4904, 


SALFORD ELECTRICAL INSTRUMENTS LTD 


PEEL WORKS, SILK STREET. SALFORD 3. LANCS. 
’ A Subsidiary of 
THE GENERAL ELECTRIC CO. LTD., OF ENGLAND 


WILLIAMSON 


Amplifiers 


THE WILLIAMSON CIRCUIT AS PUBLISHED 

IN THE WIRELESS WORLD, AUGUST, 1949, 

IS THE ACCEPTED STANDARD FOR HI- 
FIDELITY REPRODUCTION. 


Our version of the amplifier uses :— 
* impregnated grid coupling condensers. 


% Paper condensers on the H.T. supply 
line. 


% Matched or close tolerance resistors 
where balance is important. 


% Partridge Mains and Output Trans- 
formers. 


% Model D.P.S. with separate H.T. supply 
incorporated on the same chassis for 
use with multi-stage pre-amplifiers. 


Type KT66 amplifier to specification, 
illustrated, £28/2/6 incl. valves. 
KT66 D.P.S. £32/10/0, inc. valves. 


Type EL37D.P.S. 9 watts output, £22 10 0. 


For use with above equipment :— 

Wide range four-stage tone control and equal- 
iser for L.P. and Standard records, with micro- 
phone and radio input. Complete with en- 
graved perspex panel, £8/5/0. 

With Hi-pass filter, £11/11/0. 


GOODSELL LTD. 
40, GARDNER STREET, BRIGHTON, 1 


Telephone : BRIGHTON 26735 
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THE “PHIDELITY” MAGNETIC ~ Q-MAX* MODEL G.D.0O.I. 


TAPE DRIVING MECHANISM 
This most compact magnetic tape 
mechanism is based on the principle 
of the endless loop—no rewinding. 
Tape is contained in enclosed detach- 
able cassette—30 minutes reproduc- 
tion with full track recording at 
3}in. per second. 

Space occupied only 10 in. x 6in. 

Zero reset footage counter incor- 

porated. 

Relay operated automatic stop. 

Supplied complete with erase and 

play/record heads 

All recording equipment in stock 

including E.M.I. Tape, per 1,200ft. 
at-3 © 

G.E.C. High Coercivity, are 


10 0 This Grid dip oscillator has a built-in mains 


power pack. 
Spare reels 


Four Pole Motors, 


(A) 1.5—3.0 Me/s. 
(B) 3.0—6.0 Mc/s. 
(C) 6.0—12 Mc/s. 
(D) 12—25 Mc/s. 


“PHIDELITY’’ Record/Playback head 
2 6 6 


“PHIDELITY”’ Erase head £3 4 6 
“‘PHIDELITY*’ Cassette with =". 
él 


SEND 
$.A.E. 


FOR 
SPECIAL LIST 
OF 
RECORDING 
EQUIPMENT 


GRID DIP OSCIL LATOR WILLIAMSON 


The frequency range is |.5 to 300 Mc,s covered 
by means of a series of plug-in coils. tor 
COIL RANGES (Extra coils 3/6 each) 


9; GNS. (WITH ONE COIL) 


IN STOCK 
AMPLIFIER 
COMPONENTS, including full 
range of precision resistors and con- 
densers also output transformers b 
VORTEXION (Metal Core) £7 

VORTEXION (Silcor | —_, 


PARTRIDGE (Unpotted) £5 13 
PARTRIDGE (Potted)... £6 0 
LEAK ‘‘Point One’’ Amp.€25 15 
RC/PA/U Remote Control 
Pre-amplifier 
Superhet Tuner Unit 
DECCA Three Speed — 

3 
Twin Head Pick-up......... £3 19 
CHANCERY 334 r.p.m. attachment 
Ra 43 12 6 
Ditto with Decca Pick-up £6 3 6 
CONNOISSEUR Twin Speed Mo- 


2a oo ooos 


Pick-ups, dual heads 
(E) 25—50 Mes. BARKER Natural Sound Speakers 
(F) 50—100 Mc/s. 
(G) 100.—200 Mc/s. 
(H) 200-—300 Mc/s. 


W.B. CONCENTRIC Ts 
«7 


WHARFEDALE : 
Super 8CS/AL 
Golden 10in 


Super 12/CS/AL 
Choke Vol. Con 
Microgroove Equal .... 
Crossover network.... 


ecoocooo OC; 


M.R. SUPPLIES Ltd— 


Sixteen years we we have been giving reliable service to 


All goods are in and ane sv clbasekee pono 
UM RECTIFIERS. Very useful ratings immediately from stock 


Funnel-cooled, full-wave, si unite: 30 v. 
. 712 ¥. 50 ——, BA4/- nag | 3/6). Pair in 
30 v. 50 amps. £7; 60 v. 20 amps., £'7; 120 v. 10 amps. —- 4/6 

Four in Bridge : 240 v. 10 amps 213/ 10/- the four (des. 6/6 
HMMETERS, 0/2,000 ohms with 100/1 multiplier for 0/200, 000 ohms 
cae. Scale 2jin. calibrated 0/2,000 ohms with 20 ohms about half-way, giving 
> clear reading of low resistances. In black plastic case, approx. Sin. x 3in. x 
Biin. with terminals C/2,000/200,000. Uses ordinary 1.5 v. U2 cell. Brand new, 
th instructions, 57/6 (des. 1/- & Bde 


oieckecndiiee. Two on each, 0/1,000 ohms with clear readings 0.5 ee 
o! and 0/200,000 ng With carrying case but less flash-lamp ba 


/10/- (des. 1/6). 

HED 1 MEGGERS (250 v.). Ex-Govt. Each one expertly over 
d and in perfect order. : Megger 0/50 megohms. Bridge 0.01 ohms 
1 megohm, shown in four digit windows, with 10/1 and 100/1 multiplier and divider. 
ce carrying case £17 (des. ai). This is a remarkable opportunity for these nor- 

very expensive ing’ 
(Spring = Closes l-amp. circuit each 60 seconds and 
ves audible signal each 10 seconds, Can be used to operate a buzzer for 1 second 
minute—-very useful in total darkroom. Precision made, in housing approx. 
. dia. and 3in. deep. 15/- (des. 9d.). 
NOUS TIME § « 


wt. Each instrument expertly overhauled a 


o—brand new). 200/250 v. 50 c. 
on-off sequence in f hours, minimum period between operations 15 minutes. 
ity 20-amps., with manual on-olf switeh and day-omitting device. ic 

using with inspection window, £4/8/6 (des. 1/-). 

JUCTION GEAR BOXES (Ex-R.A.F.). Very well made with ball- -bearing steel 
gears, in gun-metal housing approx. Sin.cube. Ratio 20/ldown. Fitted two shafte 
at right angles to each other. Weight 14 lb. £3/17/6 (des. 4/6). 
TRIPODS FOR P.A. SPEAKERS, All steel, extending to 11ft. collapsing to 4ft. 6in., 
ample height selection, leg span about Sit., rigid under all weather conditions, very 
sturdily made 4 5/- 
pare SWITCHES (G. Two-pole change-over, Q.M. & B. 30 amps 

‘olin base Yin. x Sin., oy back te rm inals, 8/6 (des. 1/-). 
Lo VOLTAGE HEATER PADS, 12/24 volts 70 watts, in « oppe. sheathing 4in. x 
2}im. with insulated terminals. Many domestie and industrial applications, a 
each (des. 6d.) or 10 for series use = _ vy. mains, for 30/- (des. 1/6). These c: 
used in immersion if seams are 20) 
PRECISION JEWEL TIPP: -_ GRAMO.NEEDLES (over 1,000 playings). Standard 
offer 2/6. (Please state which shank). 
from stock! Self-contained motor/pump unite, 
brand ne anteed, for 220/250 v. A.C. operation, No, 10 (120 g.p.b.) £6/10/- 
(des. 1/6), ‘No. 12 (600 ¢ ph.) £9/10/- (des. 3/6) 
HIGH DUTY VANE PUMPS (Positive displa cement), Power required 1 h.p., up to 
3,000 g.p.h. Lift 25ft. Head 175 feet. Ex-Admiralty, new, bronze throughout. 
oe al Llin. height 7jin., inlet/outlet Ljin. (int.) £6/15/- (des. 4/6) 
* ” ELECTRODE WIRE JOINTERS (5.T.C.). Magnificent offer of the 
423 equipment, brand new, at exceptional ‘ opportunity’’ price. Fer jointing wires, 
flex, tags, terminals, etc., 20/30 5.W.G. and up to .002 eq. in. area. Camprtsing 
fe transformer, 200/250 v. A.C.. handstool, cable, ete., ready for use, 


flock 4/6 
as : Alr Blowers ae Extractor Fans, Lighting Dimmers Fiaxmeters, 0/25 
) Mirror Scab icro-amuneters. Details on request 


M.R. “SUPPLIES Ltd, =. New Oxford Street, London, W.C.1 
: MUSeum 2958 


TUNERS 


Our Type 84 is the ideai Quality 
Tuner for your high quality 
amplifier. This four valve 
Super-Het Unit has a lively 
performance with 

distortion. 

selectivity 


verage -50m., 
195-550m., 900-2,000m. ne 
latest Mullard valves EC 
2xEF41, EB91. 


price £12 
+ 42.13.4 B.T. 
Manufacturers of Ventex Cabinets. 


Cc. T. CHAPMAN (Reproducers) Ltd. "“si7** 


RILEY WORKS, RILEY STREET, CHELSEA, S.W.10 


Daiiy Demonstrations at Webb’s Radio 


“ADCOLA” 


Reg. Trade Mark 


SOLDERING INSTRUMENTS 


=" 


, oI Design, 880302 
Designed for Wireless 
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v TO 230/50v. 
The three Adcola Models cover the requirements of the 
Television, Telecommunication and Radar Engineers 
and assure thorough jointing. 
vein. dia. Bit. Standard Model— 22/6 
tin. dia. Bic. Scandard Model— 25/- 
tin. dia. Detachable Bic — — 30/- 
Patented in England and Abroad. 
Sole Manufacturers : 


ADCOLA PRODUCTS LIMITED 
General Offices & Works: CRANMER COURT, CLAPHAM HIGH 
STREET, LONDON, S.W.4. Tele. : MACoulay 4272. 


WIrRELEss WorLpD 


3° 
10uA 


to 
50A 50A 


MICROAMPS, D.C 
BQuA 62/- 76/- 105; 
200:A  S0/- 61 95/- 
ImA 42/- 54/- 87/- 
(Export prices on application) 
All sizes available with 
MIRROR SCALE 


lst Grade Accuracy 


SENSITIVE PANEL MOUNTING METERS 


For particulars of these and our full range of measuring instruments write to :— 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT - HERTS - Telephone: RADlett 5674-56 _ 


f 
Dye HA0US DUO} 


Electrodes of our 
made from pure 
Foils and Wire Ends are Silve 


STABILITY RADIO COMPONENTS LTD. 


COMMERCE ESTATE, WOODFORD AVENUE, LONDON, E.18. 


BUCKHURST 6501/2 


Wrretess Wor_p 


Design 
for Sound 


There are, roughly speaking, three ways in which the problem 
of designing a loudspeaker can be approached. One can either 
accept current theory and employ knowledge and technique in 
producing an improved product, conduct extensive original 
research in the hope of proving present theory incorrect or 
act on a hunch in an effort to produce something different out 
of the blue. Although the “ Klipschorn ” Reproducer falls into 
the first category, this is hardly the place in which to discuss 
the relative merits of other “‘ high fidelity ” loudspeaker systems. 
It is generally agreed that for the best possible quality of repro- 
duction, two loudspeakers are better than one and that a horn 
loaded loudspeaker is better than a direct radiator. The 
Klipschorn Reproducer incorporates both of these features, 
an outstanding point of the design being that the low frequency 
horn is of a re-entrant nature intended for fitting in the corner 
of a room, using the walls of the room as the final expansion 
of the horn, thus providing a loudspeaker capable of repro- 
ducing frequencies as low as 40 c.p.s. but at the same time 
being of comparatively small size. The H.F. section incorporates 
a high grade pressure unit and the horn is designed to give an 
optimum distribution for average rooms. The external design 
of the Reproducer is such that quality reproduction can be 
enjoyed without having to consider the alternatives of being 

V a T A Vv &> xX Klipschorn relegated to the garage or divorce. It will be seen that there is 
little compromise in the design and consequently the price is 
Vitavox Limited, Westmoreland Road, not low. Whether it is worth it or not depends upon the value 
London, N.W.9, England. that one places on musical reproduction. It is quite easy to spend 
Telephone : Colindale 8671 more to less effect. If you are interested we shall be pleased 

Cables: Vitavox, London, England. to send further details on request. 


AVAILABLE NOW! THE FIDELIA VALVE 


carey = inelude variable selectivity, infinite 
pedance detector, electronic bass and treble 
A New E,M.1. Absorption Wavemeter ee tie teeeee ee tee tres DE LUXE 


bands 16-50, 190-550 and 1,000-2 


Audio amplifier response 30-18,000 cycles ; 
treble and volume controls operate on tome R/GRAM 
suitable for lightweight p.o. Price £26 Also 


58. 
(1.6-30 Me/s) jn aie CHASSIS 


Direct Meter 
Readings 


A 


HTPVETVOTTEpET 


Mi 
PUT rey 


No Plug-in Coil 


wd 


With this versatile precision instrument, the 
>. following checks and measurements can be 
made without coil A 


: It will give you :— It has :— 


Measurement of transmitter Frequencyengravedonscale. 
frequency. mer! Average maximum calibra- 
Harmonic indication. tion error + or — 2%. 
Stancling wave measure- 3-turn loop connected by a 
ments. co-axial lead as a probe. 


Field Strength comparisons. Sensitive germaniumcrystal. INTERFEREN alfypres bores 


A check on oscillator fre- A high grade microammeter. 
a lg Communication Model AD/U408. For the pe a cy ina care of, the 
Acheckon over-modulation. Price £8.15.0d. (Tax free) 


E.M.I. SALES & SERVICE LTD. ||  fegcmestaeenes 


AMATEUR DIVISION, HAYES, MIDDLESEX. 


E212 
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CLEAR PICTURES 


UH poor 


Ue 


The models 63 and 63A have been 
designed for maximum performance 
in fringe and difficult reception 
areas. Since the reception of your 
TV receiver is wholly dependent on 
the efficiency of the aerial system, 
the Aerialite features of greater 
gain, broader bandwidth and 
sharper directivity are very worth- 
while. There is every reason why 
you should specify Aerialite for 
your TV aerial if you wish to ensure 
strong, clear and interference-free 
pictures. The models 63 and 63A 
are priced at £11.15.0 and £12.5.0 
respectively, complete with 10ft. 
masts, lashings, etc. Models with 
14ft. masts are available at 17/- 
extra. Aerialite are manufacturers 
of a comprehensive range of TV 
and radio aerials as well as coaxial 
and R.F. cables. 


CASTLE WORKS STALYBRIDGE CHESHIRE. 


| 
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reasonable approach 


to 


TWIN SPEAKER 


operation 


The advantage of using a “separator” for dividing bass 
and treble between two speakers is now fully recognised, 
and is a system used in various highly priced reproducers. 
Webb’s offer combinations of speakers and cross - over 
units at a reasonable cost. 

Bass and middie reproducer B.T.H. “R.K. Senior” £6.15.0 
.. £1.10.0 


Treble reproducer Stentorian “ $612" 15 ohms 
Webb's type “C"™ Cross-Over Unit ......... 


Full details of Webb’s Cross-Over Units with circuits for home 
connection if desired, given with Webb’s Catalogue 10d. post fiee. 


All 12in. and ISin. Loudspeaker Units are becoming 
very delayed in supply, but while stocks last 
Webb’s can supply 
B.T.H. “ R.K. Senior” £6.15.0 
VITAVOX KI2/20... £11.0.0 


a. & 


Gramophone Motors. 


ete. 
DECCA PLAYING UNIT “33A", single- speed 
334 r.p.m. with “ L.P.” type crystal pick-up £ 9 . 


DECCA “338” as above but built-in leather-cloth 
covered carrying case £12 . 


9.0 
1.6 

DECCA “33C” portable playing unit 334 r.p.m., 
fitted with Decca high-fidelity pick-up ee 8.8 
4 
4 


DECCA “ MUIO” Single-speed 33; r.p.m. motor £ 3.14. 
DECCA “MUI4” Three-speed 33-45-78 motor... £ 7. 3. 


GARRARD “AC6” 
* A first-class “78” motor >. 4 
£6.15 .10 
% % % 


To your pleasure we demonstrate 
very fine reproducing equipment 


CWites 2a 


14, SOHO STREET, OXFORD STREET, LONDON, W.1 


Phone : GERrard 2089. Shop Hours : 9 am.—5.30 p.m. Sats. 9 a.m.—! p.m. 
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ASSOCIATED 


iLIFFE 


in TECHNICAL BOOKS 


eer 


The books listed below are obtainable 


from leading booksellers everywhere or 


direct by post from : 
Dorset House, Stamford St., 


S.E.1. 


The Publishers, 
London, 


Send for the complete list of 


lliffe Technical Books now available. 


TELEVISION RECEIVING EQUIPMENT (3rd Ed.) 


Explains the fundamentals of the subject 
There is a lucid 
description of each stage of the normal television receiver, together 
Additional chapters are devoted to 
faults and their remedies, servicing of modern sets and the problems of 


By W. T. Cocking, M.1.E.E. 
and deals with practical details of receiver design. 


with notes on special circuits 


obtaining selectivity. 


18s. net. By post I8s. 8d. 


RADIO CIRCUITS: Step-by-Step Survey of 
Superhet Receivers (3rd Ed.) 

By W. E. Miller, M.A. 
full understanding of the workings of modern radio receivers. 


book sets out the principles, stage by stage from aerial to loudspeaker 
so simply and clearly, yet in such practical form. 


The author explains the operation of each section of a superhet receiver, 


so that the reader builds up his knowledge in easy stages, while at the 
same time missing none of the details. Mathematics and obscure 
theoretical considerations have been omitted, and very little previous 
knowledge on the reader's part is assumed. 


5s. net. By post 5s. 4d. 


mercial instruments or with improvised equipment. 
has been revised and new material added—in particular the more 
recent developments in valve oscillator design. 


(Cantab.), M.Brit.1.R.E. This is the third 
edition of a book which lias helped thousands of beginners to gain a 
No other for those who operate marine wireless equipment. 
covered provides a complete theoretical course for the P.M.G.’s certi- 


paper, is included as an appendix. 


RADIO LABORATORY HANDBOOK (5th Ed.) 


By M. G. Scroggie, B.Sc., M.1.E.E. 


This handbook shows the methods 
available for carrying out tests and measurements, either with com- 
The fifth edition 


15s. net. By post 15s. 5d. 


TECHNICAL INSTRUCTIONS FOR MARINE 
RADIO OFFICERS (9th Ed.) 


By H. M. Dowsett, M.1.E.E., F.inst.P. and L. E. O. Walker, A.R.C.S. 
Provides simple instruction in general radio principles and practice 
The groundwork 


ficates—the syllabus for which, together with a specimen question 
Former editions of this work were 
Handbook of Technical Instruction for 
Wireless Telegraphists.” The ninth edition has been thoroughly revised 
and there are additional chapters on the cathode-ray oscilloscope. 
ultra high-frequency generators and radar recognition systems. 


60s. net. By post 6ls. 


published under the title of “ 


RCA. TRANSMITTER 


ET4336 
NEW AIR TESTED 


Available in quantity for export. Com- 
plete with Crystal Multiplier or V.F.O. 
British made Speech Amplifier and all 
valves. 


T.1154 TRANSMITTER 
COMPLETE WITH ALL TUBES IN 
TRANSIT CASES. £10. 
IDEAL 25 WATT 
TRANSMITTER 
Army type No. 12. Frequency coverage 
1.2 to 17.5 me/s. in four switched bands 
C.W. and Phone. Built-in Modulator, 
A.C. mains, 100 volt or 250 volt. Com- 
plete with all tubes and delivered. £25. 
B.C. 375E TUNING UNITS 
With cases T.U5, 22/6 each, plus 2/- 
carriage. T.U7/8, 9/10 and 26B with cases, 

12/6 each, plus 2/- carriage. 

METERS 
Desk type in case 0-1 m/A., 21/- each. 
Round type 3in. diameter, 0-500 micro- 
amps, 20/- each. 
Thermo-coup'e Ammeter 0-BA, 2in., 7/6. 


MANY TYPES OF METERS in stock 
Please state requirements 


HALLICRAFTER U.K. AGENTS 


McELROY-ADAMS MFG. GROUP LTD. 


46 GREYHOUND ROAD, LONDON, W.6. 
Cables : Hallicraft, London. Phone: FULham 1802. 


COILS ¢ COILS ¢ COILS 


T.R.F. @ SUPERHET @ FILTERS @ PACKS 
TELEVISION COILS @ I.F. TRANSFORMERS 


FOR DEPENDABLE COMPONENTS 
CONTACT 


OLY MPIC radio COMPONENTS 
COIL WINDING SPECIALISTS & MANUFACTURERS 
224, HORNSEY RD., N.7. NORTH 2914 


RADIOMENDERS LIMITED 
FOR SPECIAL TRANSFORMERS AND REWINDS 
We specialise in 
AMATEURS’ WINDINGS, TRANSFORMERS 


ALL TYPES, CHOKES, PICK-UP COILS, 
INSTRUMENT COILS, Etc. 


Highest workmanship Good Delivery 


RADIOMENDERS, LTD. 

Television & Radio Apparatus, Transformer & Coilwinders. 
123-5-7 Parchmore Road, 
THORNTON HEATH, SURREY 
LIV 2261. Trade enquiries invited. Established 16 years. 
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FESTIVAL CHOICE 


To represent the finest British work in precision electronic instrumentation 
the Festival of Britain authorities have chosen for exhibition the Marconi 
Universal Bridge, Output Power Meter and two Moisture Meters. 

The Marconi organization’s 50 years of leadership in electronics is apparent 
throughout the range of measuring instruments for industry, telecommuni- 
cations and medicine, 


@ TF 868 Universal Bridge (Dome of Discovery—Physics Section) 

@ TF 893 Output Power Meter (Transport Building—Communications Section) 
@ TF 933 Moisture Meter (Festival Ship “‘ Compania '*—Export Section) 

@ TF 874 Moisture Meter (Power & Production Building—Routine Testing) 


MARCONI INSTRUMENTS 


Marconi Instruments Ltd., St. Albans, Herts. 


London Office: Marconi House, Strand, London, W.C.2. Midland Office : 19 The Parade, Leamington Spa 
Northern Office: 30 Albion Street, Hull. 
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THE SIX-FIFTY-ONE 
AUTO-RADIOGRAM 


Cash Price 
£89.15.0 


A six-valve three waveband superhet, 
with ‘push-pull’ output, designed for 
high quality reproduction of radio 
and records. 

Garrard Automatic Record Changer 
for all types of records, 10” speaker, 
storage space for over 200 records. 
Superb Walnut Cabinet. 

Obtainable from Ambassador agents 


only. 


Illustrated literature gratis yn applica- 
tion to: 


OF GREAT BRITAIN 


PRINCESS WORKS 
BRIGHOUSE - YORKS 
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FILAMENT RATINGS 


The valves in the Mullard miniature battery range have 
filaments with a nominal rating of 0.05A at 1.4V, with the 
exception of the output pentode which has a centre-tapped 
filament rated at 0.05A at 2.8V when the two sections are 
connected in series, or 0.01A at 1.4V when the two sections 
are connected in parallel. 


It is necessary to take precautions to ensure that these 
ratings are not exceeded, and three normal ways in which the 
filament supply is obtained must be considered. 


Dry battery operation with filaments in parallel 


The rated terminal voltage of a single dry cell is 1.5V, and 
the valves are designed for use with such batteries. No special 
precautions against over-running the filament, therefore, are 
necessary. 


Dry battery operation with filaments in series 


This arrangement is frequently employed in portable and 
“personal” battery-operated receivers, and is also the normal 
practice in A.B.C. receivers, i.e. sets which can be operated 
either from batteries or from A.C. or D.C. mains through a 
rectifier. When the filaments are operated in series from a 
dry battery the voltage across any one nominal 1.4-volt 
section of filament must not exceed 1.6V, and this may be 
ensured by the use of shunting resistors across individual 
1.4-volt filaments. 


Operation with filaments in series from accumulators or 
mains supply units 


In these conditions the circuit should be so designed that the 
voltage across each nominal 1.4-volt section of filament has 
a nominal value of 1.3V, and is maintained between 1.2V 
and 1.4V when the line voltage is 2.0V per cell in the case of 
accumulators, or is equal to the nominal line voltage of the 
mains supply. 


hese requirements cover tolerances on components, and the 
tolerances on mains tappings, a sufficient number of which 
must be provided to ensure that the requirements are 
satisfied. 


In order to maintain the prescribed limits of filament voltage 
drop it is necessary to employ shunt resistors across individual 
filament sections. 


Operated at 1.3V, the current in a single filament section is 
17.4mA when no cathode current is flowing. In practical 
operation, however, the cathode current flows in the filament 
but is not uniformly distributed along it. Moreover, starting 
at the filament at the positive end of the series chain, each 
filament would have to carry the cathode current of all the 
preceding valves. The value of the shunts for each individual 
filament must therefore be calculated on the basis of the 
cumulative value of the cathode current at that point in the 
chain. 


with diode 
‘ DL94 Output pentode 


VARIABLE-MU H.F. PENTODE 
DF91 

The DF91 is a battery-operated H.F. 
pentode in miniature construction on the 
B7G 7-pin all-glass base. It has variable- 
mu characteristics, and is primarily 
intended for use as a controlled R.F. or 
I.F. amplifier. 


RATINGS AND 
CHARACTERISTICS 
Filament 
Suitable for D.C. operation only. 


Ve 1.4 V 
I 0.05 A 


Capacitances 
Ca-gl <0.01 wuF 
Cin 3.6 uF 
Cout 7.5 uF 


Operating Conditions as R.F. or 
1.F. Amplifier 
Va 45 
V_2 45 
Vgi 0 
la 1.7 
1g2 0.7 
gm 700 
Vegi (gm = 10 A/V) — 10 
0.35 


gm 
Vei (gm = 10 nA/V) — 10 
ta 


Limiting Values 
Va max. 
Vg2(b) max. 
Vg2 max. 
Vgi max. 
Ik max. 5.5 
Other valves in this range include 
DK9!I Heptode Frequency Changer 
DAF9! Short-grid-base pentode 


-_, 


Reprints of this article together with additional data may be obtained free of charge from the address below. 


MULLARD LTD., Technical Publications 


Department, Century House, Shaftesbury Avenue, W.C.2. 


MVM165 


~ Wireless World 


JUNE 1951 


VOL. LVII. 


No. 6. 


Metre-wave Broadcasting Sub Judice 


HERE is nowadays a growing—and we think 
deplorable—tendency to postpone the dis- 
cussion of an important matter with the 

excuse that it is “sub judice.” That expression 
emphasizes an excellent principle of En law 
when, say, a man’s life may depend on a fair trial 
by an unbiased and unprejudiced judge and jury, 
but is quite inapplicable to many of the questions 
of the day on which decisions may quite properly 
be influenced by public opinion. 

Last month Wireless World posed a number of 
questions relating to metre-wave broadcasting, 
which we believe should be widely discussed before 
final plans are made for a nation-wide service. 
Little has been forthcoming in the way of answers; 
it seems to be generally believed in official circles 
that it is mildly improper to discuss such matters 
while they are sub judice ; in other words, until the 
Beveridge report is debated in Parliament. That 
to us seems to be an indefensible attitude, involv- 
ing unnecessary delay. When the debate comes, 
our legislators and their advisers should have the 
fullest possible collection of facts available to them, 
as well as information on technical opinion con- 
cerning debatable points. 

One fact has emerged, though in a roundabout 
way. The Postmaster General, replying to a ques- 
tion in Parliament, has Stated categorically that 
“B.B.C. proposals for a frequency-modulated very 
high-frequency broadcasting system are being 
examined.” That confirms the view, expressed in 
Wireless World last month, that the B.B.C., as a 
result of the Wrotham comparative tests, would 
recommend frequency as opposed to amplitude 
modulation. Further confirmation to this has also 
been given by Sir Noel Ashbridge, Director of 
Technical Services of the B.B.C., in evidence before 
the Parliamentary and Scientific Committee. 
Speaking on the need for reinforcing our present 
broadcasting system, he said the Copenhagen Plan 
was not really satisfactory. The B.B.C. is in favour 
of f.m. because it gives wider coverage, and about 
20 v.h.f. stations would be needed for the three- 

programme scheme already worked out—presum- 
ably for full national coverage. 
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So far so good. It might at least be thought we 
know where we stand on the question of modulation 
systems. But the P.M.G.’s replies to subsequent 
questions were made with great reserve: though 
he promised that the B.B.C. report would be con- 
sidered as speedily as possible, he disclaimed full 
responsibility for acceptance or otherwise by 
stating that the Television Advisory Committee had 
to be consulted. From his reply it would rather 
seem that body is to be charged with the final 
responsibility of deciding on the system of modula- 
tion; the reply even accepted the possibility that -. 
the Television Advisory Committee might recom- 
mend a mixture of a.m. and f.m.! ough we 
believe the opinions of every interest concerned 
should be taken before decisions are reached, we 
are not convinced that the Television Adviso 
Committee is best qualified to be the final arbiter 
(as the P.M.G.’s reply suggested) on this important 
matter. Though some of the members have high 
scientific qualifications, the Committee as a body 
seems ill qualified to deal with the complex tech- 
nical considerations involved. 

Up to the time of writing the organized radio 
industry has not expressed its collective views on 
metre-wave broadcasting, though clearly nobody is 
more deeply concerned. Indeed, the problems 
involved are so complicated that unanimity must 
be difficult to reach, but no final decision can be 
reached without data on receiver design, produc- 
tion and maintenance. The industry at least need 
have no inhibitions in dealing with questions con- 
sidered in official circles to be sub judice. . 

Finally, there is the question of control of e.h.f. 
broadcasting. There seems already a tendency to 
forget that the Beveridge Report Icft the door 
for operation of such stations by independent 
bodies. While Wireless World certainly not 
believe the future of British broadcasting to lie in 
sponsored or advertising programmes, we should 
greatly like to see the experiment of allowing a few 
stations to be run independently of the B.B.C. 
monopoly. Here at last is an opportunity to make 
an experiment that would surely please _Rearly 
everybody and offend hardly anybody. 
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Wrotham Aerial System 


I—New 


Design of Slot-Radiator for V.H.F. Broadcasting 


By C. GILLAM* 


The Wrotham aerial is a high gain omni-directional v.h.f. radiator for horizontal 


polarisation. 


With its transmission line it is designed to handle simultaneously 


either three 25-kW f.m. transmissions or one 25-kW f.m. and one 18-kW a.m. trans- 
mission in the wes pe | band from 87.5 Mc/s to 95Mc/s. The ae consists of 
ase 


multiple co-ph 


slots fed by a branched transmission line. 


“notch” 


combining filter is installed for either two separate f.m. teeta or one 7 
and one a.m. transmission. 


HE v.h.f. broadcasting aerial system at Wrotham 

comprises a high gain omni-directional radiator, 

a rigid tube co-axial transmission line and a 
combining filter for two simultaneous transmissions. 
The radiator consists of an assembly of co-phased 
slots on the surface of a vertical cylinder which forms 
the upper part of a stayed mast. This mast has a 
total height of about 469} ft above the ground level. 
The lower part, up to a height of about 357 ft is of 
lattice steel construction with a triangular cross 
section ; near the top of this part there is a railed 
gallery. The upper part of the column is cylindrical 
with a diameter of 6 ft 6 in and right at the top there 
is a second railed gallery. The part of the cylinder 
forming the radiator proper ‘is built up from eight 
cylindrical sections each 10 ft" 6 in long, each section 
being made of four quarter-cylinder curved plates 


Fig. 1. 


a folded siot currents on the central bar cancel out. 
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Current distribution around a radiating slot in an infinite conducting plane. 
of horizontal loops behind a vertical slot produces uni-directional radiation and behaves as a reflector. 


with angles welded on to all sides and ends.. The 
plates and sections are bolted together through these 
angles and there are diametral cross struts at the 
section junctions. Each quarter-cylinder plate is 
pierced with a slot 8 ft long and 12 in wide; there are 
thus thirty-two slots in all, arranged in eight tiers of 
four slots equi-spaced around the cylinder, and with 
slots in successive tiers vertically above the lower 
ones. The television aerial support masts for the new 
high power stations, of which Sutton Coldfield was 
the first, are all provided with similar slotted columns 
for eventual use as radiators. 

Inside the cylinder angle bars are fitted horizontally, 
forming a square cage about 4 ft 6 in on the side, the 
corners of which meet the cylinder mid-way between 


* Marconi’s Wireless Telegraph Company. 


Fig. 3 


ee 


a 
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Fig. 2. Skeleton enclosure 
Fig. 3. In 
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the slots. The bars are spaced about 
1 ft apart vertically, and they form 
enclosures of segmental cross-section 
behind each slot. The distribution 
feeder system is accommodated inside 
the square cage, and sufficient space 
remains for climbing up through the 
radiator column. 


How a Slot Radiates 


Slot aerials are perhaps a little un- 
familiar, and at first glance it is difficult 
to see what they have in common with 
other types of aerial. The simplest 
view-point is to regard the slot as a 
means of persuading currents to flow 
in a desired manner in the conducting 
sheet in which the slot is cut, and 
then to consider radiation in terms of 
these currents. The usual slot is about 
half-a-wavelength long and _ rather 
narrow. It is fed by connecting a 
generator—or more usually the inner 
and outer conductors of a co-axial 
transmission line from a generator 
—across the slot lips at the centre of 
their length. Viewed from the feed 
points, the slot edges form short- 
circuited transmission lines a quarter- 
wavelength long. Such lines have a 
high input impedance, but a compara- 
tively large current flows in the short- 
circuited ends. As will be seen from 
Fig. 1, rather large currents flow in the 
conducting sheet at the ends of the slot. 
There are, of course, also currents 
flowing in the sheet lengthwise of the 
slot, but as the figure shows, they flow 
in opposite directions on the two sides 
of the slot and in the upper and lower 
parts, so that they practically cancel 
each other out. The radio-frequency 
difference of potential across the slot lips sets up 
an electromagnetic field in the slot which radiates 
outward on both sides of the conducting sheet. 
This field is polarised in the plane at right angles 
to the slot length, that is, its electric force is in 
this plane. As mentioned earlier, the radiation 
can equally well be accounted for in terms of the 
currents flowing in the sheet at the ends of the 
slots, and it is then clear that the magnetic force is in 
planes lying parallel to the slot length. A slot radiator 
behaves in fact very much like a dipole aerial but with 
the planes of magnetic and electric force inter- 
changed with respect to the length of the radiator. 

Just as arrays of dipoles can be used to increase the 
directivity and gain of an aerial, so also can slots be 
stacked in horizontal and vertical rows for the same 
purpose. Another useful feature is that the slot 
can be turned into a uni-directional radiator by 
enclosing it on one side with a cavity. That this can 
be done is readily appreciated by considering a 
horizontal loop with a total length of half-a-wavelength 
connected from one side of the slot to the other, as 
shown in Fig. 2. Such a loop will have a high input 
impedance, i.e., it will accept very little current and 
so disturb only to a very small extent the conditions 
existing at the slot lips. Additional similar loops 
can be added above and below the first one, and if 


with four 


WIRELESS WorRLD, JUNE 1951 


a» | Cada eres Agere bere 


BMS Bete 


Pe ees Maaco 


nr 


A comparatively high gain 
in all directions is obtained 
with the Wrotham v.h.f. 
aerial by arranging the 32 
slot radiators in eight tiers 
in each 
spaced equally round the 
circumference of the cylin- 
drical top section. 


desired they may be put in contact 
with each other so that a continuous 
screen is formed. All radiation into 
the cavity so formed will then be re- 
flected back and will reinforce the 
outward radiation. In fact, for this 
purpose the screen need not be con- 
tinuous, and it is sufficient for the loops 
to be not more than about one-tenth 
of a wavelength apart. The exact 
cross-sectional shape of the enclosure 
—or skeleton enclosure—at the back 
of the slot is not critical; the length 
of path from one side of the slot mouth 
to the other is, however, an important 
factor which affects the feed-point 
impedance, and it needs to be near to 
a half-wavelength. 

As would be inferred from the be- 
haviour of a quarter-wavelength short- 
circuited transmission line, the feed- 
point resistance of a slot fed at its 
centre is rather high, 600 ohms being 
the order of value for normal propor- 
tions. However, just as the input 
impedance of a dipole aerial can be 
raised by “‘ folding ”’ it, so the impedance 
of a slot aerial can be lowered by similar 
means. In other words, the input ad- 
mittance of a slot is affected by folding 
in the same way as is the input 
impedance of an ordinary dipole. Fig. 
3 shows a folded slot, and it will be 
seen that the generator e.m.f. is in 
effect applied across only one-half of 
the slot width. 

Returning now to the enclosed slot, 
the cavity behind the slot becomes filled 
with an electromagnetic field. This 
consideration leads to the converse of 
the previous procedure, in which a 
field is excited inside the cavity by any 
suitable means, and it then propagates 
out through the slot as radiation. In doing so it sets 
up a similar distribution of currents on the con- 
ducting sheet as would have occurred if the slot lips 
had been directly excited. Naturally, the field set 
up in the cavity must have the same character ; that 
is, the same frequency and plane of polarisation which- 
ever way it is produced. 


tier 


Wide-Band “Folded” Slots 


The Wrotham slots are fed in such a way that they 
behave as “folded” slots, with the result that the 
feed-point impedance is approximately 140 ohms, 
but in order to reduce the variation ef feed-point 
impedance with frequency, a system of reactance 
compensation* is introduced. Each slot is fed by a 
co-axial feed line which terminates near the horizontal 
centre line of the slot in one corner of the square cage. 
At this point the outer conductor is earthed to the 
bars, while the inner conductor passes into the slot 
enclosure, and continues as a horizontal open con- 
ductor running just behind the cylindrical surface 
to a point near the horizontal and vertical centre of 
the slot opening. There it is joined to a vertical 


by G. D. Monteath. Journal 


E " “Wide- band oem “Aerials” 
L.E.B. 97, Part 111, p. 414. 
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conductor which passes upward or downward on the 
centre line of the slot to one end of the opening where 
it connects with the cylinder wall. As seen from the 
end of the horizontal conductor, the vertical con- 
ductor forms with the cylinder wall a half-wavelength 
transmission line short-circuited at its termination. 
‘At its resonant frequency, the input impedance of this 
line is zero, so that the end of the horizontal con- 
ductor is joined to the wall of the cylinder by a connec- 
tion of zero impedance. At frequencies off resonance, 
this line adds a positive or negative reactance in 
series with the slot feed impedance. Current flows 
from the inner conductor of the feed line along the 
horizontal conductor, and returns by way of the 
vertical conductor to the cylinder wall and the outer 
conductor of the feed line. The current on the 
horizontal conductor sets up a radio-frequency field 
in the slot enclosure, which is able to emerge from the 
slot opening as radiation, in so far as it is horizontally 
polarized and the slot is resonant at the appropriate 
frequency. 

The energy lost by radiation is supplied from the 
transmitter by the feed line, and there is a corres- 
ponding real term in the feed line termination im- 
pedance. Over the rather wide frequency band in 
which radiation is required, the feed-point impedance 
would vary considerably, were it not for the behaviour 
of the vertical conductor as a reactance compensator. 
Both the length and the diameter of this conductor are 
chosen and adjusted critically for optimum results 
in this respect. The horizontally polarized field is 
unable to pass through the horizontal bars of the slot 
enclosure into the square cage; but there is some 
vertically polarized field due to the vertical con- 
ductor, and a continuous steel strip 6 in wide is fitted 
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Fig. 4. In the 


to the horizontal bars behind each line of slots to 
prevent this entering the cage. This vertically 
polarized field cannot emerge from the slot opening 
as radiation. Because of the enclosure of the slots 
they have comparatively little mutual influence on 
each other. 


Co-Phase Feeding 

All the slots of the radiator are fed in identical phase. 
This statement, unambiguous as concerning co-planar 
slots, requires further elucidation when applied to slots 
in a cylindrical surface. It means that if observers 
were situated at equal distances from the cylinder axis 
in directions radially from each of the four slots, and 
if they fixed their attentions on the electric vector of 
the radiation emerging from the slot opening facing 
them, then at a given instant all observers would see 
the vector pointing in the same direction relative to 
themselves. This situation is made clear by Fig. 4. 
The electric vectors thus all point round the cylinder 
alternately in one direction and then in the other. At 
sufficient distance from the axis of the cylinder, the 
field strength is practically constant in any radial 
direction ; that is, the horizontal radiation pattern is 
almost circular. If it were required to radiate a higher 
frequency band with a similar horizontal radiation 
pattern it would be necessary either to increase the 
number of slots around the circumference of the 
cylinder, or to decrease the cylinder diameter. 
Similarly for lower frequency bands and for the same 
cylinder diameter, three or two slots around the 
circumference would suffice, and in the limit at a 
ome ay low frequency, the pattern would be 
nearly circular with only a single slot on one side and 
the radiator becomes the Ametican-designed “ Pylon.” 
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Wrotham aerial 
system all slots 
are fed in iden- 
tical phase and 
the arrows shown 
here indicate the 
instantaneous 
direction of the 
electric vetor for 
all radiators. 


Fig. 5. Wrotham distribution 
feeder system with cylinder 


opened out intc a flat plane. 
Radial feeders are all of equal 
length with point impedances 
shown as plain figures and 
characteristic impedances in 
** boxes.’ 


FROM COMBINING 
FILTER 
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_ As compared to the radiation in the maximum direc- 
tion from a single half-wave dipole, the assembly of 
four slots forming one tier of the Wrotharn aerial has a 
gain of about unity.” .The stack of eight tiers then has 
an effective power gain of eight, or about 9 db. 

The distribution feeder system is required to divide 
the transmitter power equally among the thirty-two 
slots, and to deliver it to the feed-points in equi-phase. 
This is accomplished by successive bifurcation of the 
feeder, with impedance matching at each junction, and 
with all paths from the first bifurcation to the slot 
feed-points of exactly equal lengths. There are more 
ways than one in which the slot feeds might have been 
progressively combined. At one extreme there could 
have been a single junction point with thirty-two 
feeders of equal length; apart from mechanical 
difficulties, an impedance transformer working from 
the very low resistance value of about 4.4 ohms would 
have been formidable. In the opposite direction, the 
slot feeds could have been combined first in pairs, 
then in fours, then in eights, and finally in sixteens, 
and there would still have been plenty of choice as to 
whether to start with vertical pairs, side-by-side pairs, 
or opposite pairs, and so on. The method finally 
adopted had little beyond a certain convenience to 
recommend it. It is shown diagrammatically in Fig. 5, 
which represents the cylinder as if it were slit down 
one side and opened out into a flat sheet. The 
individual feed-point impedances are about 140 ohms 
each. The slots are first combined in vertical pairs by 
2-in diameter lines of 140 ohms impedance, running 
vertically near the corners of the square cage. At 
their centres these lines tee into 2-in diameter 70-ohm 
lines running radially from a central four-way junction 
box. The impedance at the input to this junction is 
then 70/4 = 17.5 ohms, and it feeds a group of eight 
slots. There are four similar junction boxes at levels 
corresponding to }, 2, § and { of the radiator height. 


Impedance Matching Transformers 


Double quarter-wave transformer sections are joined 
directly to the junction boxes, and run alternately 
upward and downward along the axis of the cylinder; 
these transform the impedance to 51.5 ohms, and 
the lines are continued at an impedance of 51.5 ohms 
until they meet at tees at the } and # levels. These 
lines and transformers have an outer diameter of 
3hin. At the tees, the impedance drops to 25.75 ohms, 
and it is restored to 51.5 ohms again by further double 
quarter-wave transformers. Here again, the lower 
transformer points upward and the upper one down- 
ward, and they are continued by 51.5-ohm lines until 
they meet at the final tee at the vertical centre of 
the radiator. This intermediate feeder and its 
transformers have an outer diameter of 5in. At 
the final tee the main transmission line is con- 
nected through a further double quarter-wave 
transformer. On Fig. 5 point impedances are indicated 
by plain figures, and the characteristic impedances of 
the various parts of the feeder system, including the 
transformer sections, are indicated by a figure ina 
rectangle. All parts of the distribution feeder system 
are in rigid copper co-axial lines, with ceramic 
insulators throughout. It should be noted that the 
references above to the “outer” diameters of the 
feeders, transformers, etc., refer to the inside diameter 
of the outer conductors. 

Since at every branch point the branch impedances 
are identical, the power divides uniformly between the 
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The main transmission line and part of the distribution 
system to the 32 slots in the aerial cylinder are shown 


in this cut-away view. 
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branches and eventually every slot receives an equal 
proportion of the total power. The complete aerial 
system was required to deal with up to three simul- 
taneous f.m. transmissions on different frequencies in 
the band, each with a power of 25kW. Thus the 
total power input to the radiator could be 75 kW and 
the power per slot 75/32 kW = 2.34kW. These are 
the figures which control the conductor sizes from the 
view-point of r.m.s. current to be carried and heating. 
For example, the slot-feed-point impedance is 
140 ohms, and so the r.m.s. current at that point is 


Pins 
140 
distances, however, it is necessary to take account of 
the fact that the voltages of the separate transmissions 
can at particular instants add in phase to give a voltage 
three times as much as for one 25-kW transmission, 
and hence equivalent to an instantaneous power of 
9 x 25 kW = 225kW. All parts of the main trans- 


= 4.09 A. In providing adequate flash-over 


mission line and distribution feeder system were 
designed to carry voltages equivalent to this in- 
stantaneous power with an adequate safety factor. 
Fortunately there were no very serious problems in 
this respect; the corresponding r.f. voltage peak on 
the main 5-in 51.5-ohm transmission line is 4812, and 
at the slot feed point 1400. 

In order to meet the very low standing wave ratio 
specified for the complete aerial system, it was 
necessary to divide the frequency range from 87.5 Mc/s 
to 95 Mc/s into two over-lapping parts, and to provide 
for separate adjustments at the slots. Thus, with one 
set of adjustments the range from 87.5 Mc/s to 93 Mc/s 
can be covered, and with the alternative adjustments 
from 89 Mc/s to 95 Mc/s. Over both parts of the 
range the standing-wave ratio measured at the input 
of the main transmission line transformer is less 
than 1.1. An explanation of the wide-band impedance 
compensating action of the double quarter-wave 
transformer is given in Appendix 1. 


(To be concluded) 


APPENDIX I 


Double Quarter-wave Transformer 


If a quarter-wavelength of transmission line with a 
characteristic impedance of Z, is terminated by a resistance 
of value nZ,, then the input impedance of the line is a 
resistance value of Z,?/nZ, = Z,/n. Alternatively, if a 
resistance of mZ, ohms has to be matched to a line of 
characteristic impedance Z, ohms, a quarter-wavelength of 
line of characteristic impedance Z,; = WZ,.nZ, = Z,\/n 
is interposed. The input impedance of this line is then 
Z, = Z,7/nZ, = Z,7 .n/nZ, = Z,, i.e., the required value 
for match. This is demonstrated on the Smith Chart 
Fig. 1. Here m is taken as 0.5 and the point P, represents 
the value nZ,; Z, must be made equal to 0.707 Z,, and P, 


‘ Sr nZ,, 
has to be “normalised” to this value, giving Ja Vv" 
ov 


= 0.707 shown at Py. 

At the other end of the quarter-wavelength line P, 
becomes P; = 1.414. This value has to be renormalised 
1.414 x 0.707 = Z, 


to Z,, i.e., Z a. 


This is satisfactory enough at the single frequency for which 


2 


Fig. 1 | 


the length of Z, line is exactly a quarter wavelength. Ata 
higher frequency, the line has a greater length, so that the 
Ps, point finishes beyond the resistance axis at, say P’3, on 
Fig. 2, and this when renormalised becomes P’4, which 
certainly does not match Z,. 
Using a double quarter-wave transformer effects a 
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considerable improvement. For this, the first line has 
a characteristic impedance Z, 44/(nZ,*)Z, = Z, *+/n3 
and the second line has a characteristic impedance 
Zo=*+/nZ, . Z,° = Z, *4/n. 

At the end of the first length, the impedance is then 
Z,2 \ ns 
nZ, 
Z2 Jn 
ZoN n 

This is shown again on the Smith Chart Fig. 3, for the 
values in the earlier example. P, is as before. 

Z, = Z, */0.5° = 0.595 Z,, so that P, is at 0.5/0.595 
= 0.84. P,, at the junction between the lines is, 1/0.84 

1.19 in terms of Z;. 

oe = *4/0.5 = 0.84. Renormalising P, to Zs gives 
P, = 1.19 = 0.595/0.84 = 0.84. P, thus superimposes 
on Ps, and at the end of the second line, P; = 1/0.84 
= 1.19 in terms of Zy. Finally renormalising to Z, gives 
1.19 x 0.84 = 1. 

Again consider a higher frequency, /,, for which both 


= Z,./n., and at the end of the second length, 


= Z,, giving the required match. 


Fig. 3 | 


transformer lines are above a quarter-wavelength long. 
P, on Fig. 4 is now beyond the R axis at P’;, and when re- 
normalised, it goes to P’,, still to the left of the R axis. But 
the second line length now brings this to P’;, almost 
exactly on the R axis again, and final renormalising to Z 
shows an almost perfect match. 
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Audio - Frequency 
Valve Voltmeter 


Direct Readings of Inputs 


from Millivolts to Volts 
By S. KELLY* 


ALVE voltmeters have long been considered 

essential pieces of laboratory test equipment 

their chief merit being a high input impedance 
which has enabled them to be used on circuits where the 
loading of moving-coil, moving-iron instruments 
etc. draws too much current to. give accurate readings. 
Generally, the emphasis has been towards high 
frequencies at moderately high voltages; and the 
audio engineer, with some justification may feel 
neglected. 

The requirements of the audio laboratory are some- 
what different from those predominating in the radio 
frequency sections. In addition to a high input 
impedance, high sensitivity and a very good low 
frequency response are necessary. For example, 
present day high-fidelity moving-coil pickups give 
outputs of only a few millivolts. the conventional 
valve voltmeter cannot be used unless a pre-amplifier 
is fitted to it, and even then there may be some doubt 
about the calibration at very low frequencies. There 
are numerous other measurements, such as measuring 
the insertion loss of filters, attenuators, transformers, 
which all demand a sensitive valve voltmeter. Investi- 
gation of loudspeaker problems can often be con- 
siderably simplified if a response curve of the acoustic 


* Cosmocord Ltd. 


Layout of parts is not critical, but screening should be 

provided between V1, V2 and V3, V4, and the switch 

wafer (SiC) associated with the calibrating circuit 
should be outside the V1, V2 screen. 


WirELess Worup, JUNE 1951 


OUTPUT 


CALIBRATE 


General view of finished instrument. 


output can be made in addition to the more usual 
voice-coil impedance tests, and even an uncalibrated 
microphone connected to a sensitive voltmeter will 
provide much useful information. 

The instrument described in this article is designed 

to meet the above requirements, the specification 
being : 
Voltage Range : 1 millivolt to 10 volts in four decades 
of 0-10 millivolts, 0-0.1 volt, 0-1 volt, and 0-10 volts. 
Input impedance : To be greater than 10 MQ across 
10 pF. 


Output impedance ; To be less than 500 ohms. 
The unit to be self-calibrating, easily portable and 
capable of being built with standard components. 


Design 


The instrument consists, essentially, of a two-stage 
RC-coupled feedback amplifier, with a fixed gain of 
approximately 60 db, the gain being primarily deter- 
mined by the feedback network; and an input and 
output stage, each consisting of a cathode follower ; 
the input cathode follower being necessary to enable 
a high and a constant input impedance irrespective of 
range switching, and the output to provide a low 
output impedance in order to enable a wide choice of 
indicating instruments to be used. The complete 
circuit diagram is given in Fig. 1. Range switching 
is achieved by fitting a potential divider in the cathode 
circuit of the first cathode follower; it may be men- 
tioned here that the only precision resistors required 
are used for range switching in this cathode circuit. 
An alternative system, is also described which will 
permit the use of standard radio tolerance resistors. 

Calibration is effected by arranging for the output 
voitmeter to read the filament voltage (Cal. 1), and 
for the filament voltage then to be switched to the 
input of the amplifier (Cal. 2), the feedback potentio- 
meter being adjusted until the two readings are identi- 
cal. It will be seen that the accuracy of calibration 
will be determined solely by the output voltmeter 
and not the long-term stability of the amplifier. 

The power supply is conventional, a 250-V half- 
wave rectifier system being used. The components 
are the same as those specified for the Wireless World 
“* Midget A.C. Mains Receiver” and are obtainable 
from Stern Radio, 109 and 115 Fleet Street, London 


> 
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E.C.4. No trouble has been experienced when using 
this transformer, and although the filament circuit 
is somewhat overrun, the temperature rise is not 
excessive. The power supply is not critical, and any 
well-smoothed unit giving 200 to 300 V at 20 to 30 mA 
is satisfactory. > JFig. 2 shows an alternative power 
supply using 250-0-250-V, 30-mA transformer with 
a valve rectifier, the smoothing consisting of two 
10-henry chokes and three 16-yF condensers in place 
of the 40-henry choke and the 32 + 16 uF. condenser 
used with a half-wave rectifier. The constructor should 
not experience any difficulty in obtaining the very 
reasonable amount of smoothing required from 
standard components. With either of the power 
supply circuits shown, the smoothing is adequate 
when the valve voltmeter is used with either moving 
coil or crystal microphones. The ‘“ humdinger ”’ 
potential divider R,, has been found essential when 


operating the filament of the first two valves from a.c. ; 
it is a pre-set unit fixed to. the chassis, and should be 
adjusted (with the amplifier in its cabinet and a shield 
connected over the input socket) for minimum volt- 
meter reading, which should never be more than the 
first division of the scale. 


Electrostatic Screening 


The layout of the amplifier is not critical, provided 
that the following points are observed: The input 
impedance of the amplifier is extremely high and is 
therefore very sensitive tO any stray electrostatic 
fields. It is essential that the whole amplifier be con- 
tained in a completely shielded metal container and 
that preferably V1 and V2 should be in their own 
shielded compartment. If the self-calibrating circuit 
is used, the wafer (SIC) carrying the filament supply 


—~ R, Rus 
(CALIBRATE) 


BC, 


Fig. f. 
supply circuits are given in Figs. 2 and 3. 


Complete circuit diagram of valve voltmeter in its original form. 


List of Components 


Resistances : 330 2 
10kQ 
50 Q 
39 kQ 
10kQ 
2kQ 
3.3 kQ 
200 Q 
330 Q 
20 Q 
39 Q 


. 


3.3kQ 
50 kQ 
5kQ 
500 2 
55.5 2 
50 kQ 
0.47 MQ 
0.47 MQ 
100 kQ 
100 Q 
50 Q 
50 2 
20 kQ j 
0.47 M2 } 
0..7 MQ j 
100 kQ i 
: 


3S 
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100 2 
100 kQ j 
10kQ 2 W (w.w.) | 
0.47 MQ iW 


42a< 


4 uF 
16 + 16 wF 


Miscellaneous : 


40 H, 30 mA choke 
250 V, 30 mA rectifier 
Stern Radio 653 M. 
0-10 volt, a.c. meter* 
EF42 


EF42 

EF42 

EF42 

EZ41 

10 H, 30 mA choke 

10 H, 30 mA choke 

250-0-250 V, 30mA, 6.3 V 

1.2A,63V10A 

Belling Lee L715P 
Sockets Belling Leé L715S 


Tolerances, unless otherwise stated: Resistors, + 10 per cent., paper capacitors, + 20 per cent., electrolytic 


capacitors, -+- 50 per cent, — 0 per cent. 
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* See text; w.w:=wire wound. 
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to the calibrating circuit must be outside the shield 
containing V1 and V2. The photograph of the chassis 
illustrates this point. It will be seen that the chassis 
is made in two parts. This precise construction 
need not necessarily be followed, but it is an easy 
method of ensuring adequate shielding between 
Vil, V2, and V3, V4. The cathode resistances of 
Vl are carried on a small panel fixed to the range 
switch, with a shield behind. « 

The heater leads should be twisted and preferably 
shielded, and the “‘ humdinger ” should be the only 
earthed point in the heater circuit. Earth leads should 
be short and preferably close to the socket of the valve 
in question and, in the interests of low noise and 
stability of calibration, the resistances in the cathode 
circuits of V1 and V4 should be wire-wound. As 
stated before, the accuracy of the instrument is 
determined principally by the potential divider in 
the cathode of V1 and the accuracy of the output 
voltmeter, and the values specified should be obtained 
to limits of 1 or 2 per cent. Ordinary epee en resistances 
should not be used, although cracked carbon high- 
stability or wire-wound resistances are satisfactory. 
R, can be made from a 56-Q-+ 1 per cent and a 
6800-Q -+- 5 per cent in parallel. 


Alternative Potential Divider 


An alternative to these precision resistances is to 
use the circuit in Fig. 3. Here ordinary 10-per cent. 
carbon resistances are used, with wire-wound potential 
dividers of the values specified. The setting up of 
this resistance chain should not present any difficulty. 
The 10,000-Q variable R., is adjusted so that the 
total resistance between “‘N” and “P” is exactly 
50,000 2. The 2,000-2 resistance R,, is then adjusted 
to give 4,500 2 between “ P” and “3” on “ SIC,” 
the 2002 resistance to give 450 2 between “P” and 
“4” and the 20-2 to give 50 Q between “P” and 
“5.” If these values are set accurately, further 
readjustments should not be needed for setting up the 
range scales, but, where possible, the range calibra- 
tion should be checked by means of an accurate 
attenuator. 

The input impedance of the amplifier can be con- 
siderably reduced if.material of high power factor is 
used for the insulation of the input socket, and this 
dielectric should consist of, preferably, polythene or 
high-grade low-loss bakelite. Input terminals should 
not be used unless the shielding is maintained over 
the high-potential terminal, otherwise erroneous 
readings will be obtained because of hum pick-up. 
It will be seen that the third terminal of the socket 
is connected through a condenser to the cathode at V1. 
This will enable double-shielded cable, say Telcon 
Type KI6MYM, to be used, and thus maintain the 
high input impedance of the voltmeter on the end of, 
say, 2 or 3 ft. of cable. 

The measured input impedance of the amplifier 
«w = (20f) = 10* was 20 MQ in parallel with 5 pF 
when connected di:sctly to the 0.01l-uF input con- 
denser and R, = 0.56MQ. Increasing R, tol MQ 
increased the input impedance to 33 MQ with the 
same input capacitance. A three-pin socket using 
bakelite insulation reduced the input impedance to 
12 MQ and the input capacitance to 10 pF. Con- 
necting the wafer “‘S1B”’ of the range switch to the 
input further increased the capacitance to 15 pF and 
reduced the input impedance to 6 MQ. Substituting 
a polythene input socket for the bakelite one, and a 
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Fig. 2. Alternative 

power supply unit 

with full-wave 
valve rectifier. 


Fig. 3. Ordinary 1o-per cent 

tolerance carbon resistors 

with series pre-set potential 

dividers can be used instead 

of the precision resistors 

used in the cathode circuit 
of V1 in Fig. 1. 


ceramic wafer in “‘ S1B” gave final values of 75 MQ 
and 10.5 pF when R, = 5.6 MQ, and 0.15 MQ and 
10 pF when R, = 0.56 MQ. 


Valve Holders 


The above results were obtained when using a 
mica-loaded polystrene valve socket and with the 
input coupling condenser freely suspended. It is 
essential that a low-loss plastic or a ceramic type 
socket be used for V1, V2 and V3. It has been found 
that ordinary wood-flour loaded bakelite type sockets 
give rise to excessive hum. Substituting an SP61 
valve for V1 and taking care that the glass envelope 
is clean round the grid, and making the grid resistance 
5.6 MQ, resulted in an input impedance in excess of 
10C MQ and an input capacitance of 3 pF. From the 
foregoing it will be seen that if an input impedance 
in excess of 10 M2 is required, great care will have 
to be exercised in the of materials used in the 
input circuit of V1. Using a bakelite input socket 
and 0.56MQ grid resistance ands connecting a 
capacitance of 1,000 pF between the grid and cathode 
of V1, and 1,000 pF between V1 cathode and ground, 
thus simulating about 25ft of double-shielded cable, 
resulted in an input impedance of 5.6 MQ and 60 pF 
against 5.6 MQ and 15 pF directly at the valve volt- 
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meter. From this it will be seen that to all intents 
and purposes the loading effect of a double-shielded 
cable may be neglected. 

*This particular instrument uses Mullard Type 
EF42 valves, but the valve line up is not critical; a 
total of 20 instruments have been built during the last 
three years for use on factory production and labora- 
tory test equipment, and EF50’s, EF91’s, EF80’s, 
SP41’s and SP61’s have all been used successfully 
in various instruments without any material circuit 
modifications. As designed, the amplifier will be flat 
within 0.2 db between 20 c/s and 20,000 c/s, and 
the final calibration accuracy is governed almost 
entirely by that of the output voltmeter. The 
measured overall frequency response of this instru- 
ment when fed from a 600-2 source is flat from 
20 c/s to 20,000 c/s + 0.2 db, and is 1 db down at 
15 c/s and at 100,000 c's. The low-frequency response 
can be improved by increasing the value of the 4 «.F 
output coupling condenser, but an electrolytic con- 
denser should not be used. The measured output 
impedance at w = 10* is substantially resistive and is 
120 2. 

Although a rectifier type 1,000 ohm volt, 0-10-V. 
a.c. meter is specified, any similar type of instrument 
within reason may be used—say 0-5 V. or 0-20 V., 
depending on the constructor’s requirements, and the 
instruments he has available—or the unit may be 
built up solely as a decade amplifier, the output being 
connected to a universal test set. It should be noted 
at this point that the meter should not consume more 
than 2 mA full scale, otherwise the accuracy will be 
affected at low frequencies due to the reactance of the 
coupling condenser in the output circuit. A word of 
warning may be uttered here: that the coupling con- 
densers must be beyond reproach. 


TELEVISION AERIALS 


Two-Station Reception 


\ OULD-BE viewers living on the fringe of that 
segment of the Sutton Coldfield television area 
which will come within the range of the Holme Moss 
transmitter are naturally interested in the possibility 
of using a Channel 2 (Holme Moss) aerial to receive 
temporarily Channel 4 transmissions from Sutton 
Coldfield or vice versa. 
- A series of measurements have been carried out by 
Antiference, Ltd., to establish the difference in vision 
signal when aerials designed for one channel are used 
on another, and the figures are given in the accom- 
panying tables. 
It will be noted that with certain types of aerial 
the directivity is reversed and the maximum response 


Table 1 


Relative response of Channel 4 aerials when used on 
Channel 2— 


Single dipole i 

Reflector and dipole 

Reflector and dipole reversed 
“peer” =... 

Reflector, dipole and ‘director ; 
Reflector, dipole and director reversed 
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is obtained when the reflector element is nearest to 
the transmitter. This is because the change in wave- 
length is so large that in the case of Channel 4 aerials 
the reflector acts more efficiently as a director. In 
the case of Channel 2 aerials, any director elements 
work more efficiently as reflectors. 

It should be emphasized that the figures given relate 
only to the vision frequency in each case (Channel 2, 
51.75 Mc/s; Channel 4, 61.75 Mc/s). The response 


Table 2 
Relative response of Channel 2 
Channel 4— 


aerials when used on 


Single dipole ; 
Reflector and dipole 
** Antex ” ‘ 
‘ Antex ” reversed . 
Rm nae dipole and ‘director 
Reflector, dipole and director reversed 


of the various arrays over the band for which they 
are designed is arranged to give full picture definition. 
The polar diagram is also designed to provide maxi- 
mum interference reduction. It is also emphasized 
by Antiference that when aerials are used on an in- 
correct channel, both bandwidth and polar diagram 
become greatly inferior, and some loss of both defini- 
tion and directivity must be expected. 


Circular Indoor Aerial 


THE unusual shape of the QS5R9 loop television 
aerial made by The Richard Maurice Equipment 
Company, of Portsmouth Road, Cobham, Surrey, is 
not an artistic feature designed to please the eye, but 
has a definite technical purpose in making the aerial 
very suitable for indoor reception. It is actually a 
folded dipole formed into a circle (diameter, 24in 
London or 19in Midlands) with a 2 to 1 conductor 
ratio and capacitance loading between the two ends. 
Apart from the reduction in size and feed impedance 
achieved by this arrangement, an important feature of 
the aerial is its marked directivity at right angles to 
the plane of the loop (unlike a d.f. loop), which, of 
course, enables interference to be balanced out. It 
has a_ figure-of- 
eight polar diagram 
and is claimed to . 
have twice the gain 
of a normal indoor 
television aerial, 
permitting recep- 
tion up to 25-30 
miles. 

Constructed from 
aluminium tubing 
and mounted on a 
swivel base, the 
aerial is supplied 
with 10ft of twin 
feeder and _ costs 
£2 18s. 


TRIMMER FOR 
ADJUST ING 
CAPACITANCE 
LOADING 


London model of 
the Q5Ro aerial. 


mene -) 
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CUSTWORTHY EQUIVALENTS! 


J ue FORTHCOMING RANGE of Brimar high 

e feliability valves will be subject to rigid control during the whole 

improved Mechanical Design V of their manufacture, and will have a high expectancy of life 

under arduous conditions. Their nominal characteristics and 

base connections are identical with those of the existing Brimar 

types which they will replace, and therefore development of new 

equipment can proceed, using the existing types pending the 
forthcoming issue of Brimar Trustworthy types. 


Special Processing 


Tested for Shock, 
Resonance and Vibration 


RANGE OF TYPES 
Existing TRUSTWORTHY 
type equivalent 


Octal Base |13D/ 6042 


B7GBase 6BE6 5750 
6BA6 5749 
8D3 6064 
9D6 6065 
6AT6 6066 
“as « ~<a 
6X4 6063 CUUS.A. 


12AX7 6057 
12AT7 6060 
12AU7 6067 
6BW6 6061 
5763 6062 


6BR7 6059 
(8D5) 


hustwory BRIM AR 


VALVES 


Inspection by Microscope 


Standard Telephones and Cables Limited - rootscray - KENT 


Set Nile R En 81 RMN PRR ep Bi pera 
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high fidebity 
MICROPHON E Sa 


FOR PUBLIC ADDRESS, 
RECORDING, 
AMATEUR RADIO 


TYPE MIC 22 


This model incorporates the famous Acos 
 Filtercel”’ insert giving extreme sensitivity 
and high fidelity. Response is substantially 
flat from 40-6,000 c.p.s. The microphone is 
vibration and shock proof and is not affected 
by low frequency wind noises. Two alterna- 
tive mountings are available for the MIC 22 
head :— 


MIC 22-1 is for fit- 
MIC 22-2 is supplied ting to any British or 
as a complete unit American type stand- 
incorporating an at- ard floor stand and 
tractive desk stand can also be used as a 
with cable side entry. hand microphone. 


PRICE £6. 6s. (Either Model) 


TYPE MIC 16 


Incorporates the Acos Floating Crystal Sound 
Cell giving a response substantially flat from 
30-10,000 c.p.s. Performance is unaffected 
by vibration or shock and low frequency 
wind noise. As in the case of the MIC 22, 
two alternative mountings are available for 
the MIC 16 head :— 


MIC 16-1 is ready 

for fixing to either 

British or American 
MIC 16-2 is a com- type floor stands by 
plete desk stand unit } means of a knurled 
with cable side entry. ring. 


PRICE £12. 12s. (Either Model) 


COSMOCORD LIMITED, ENFIELD, MIDDX. 


LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Broadcasting of Records 


N recent months “ Diallist” has been mildly indicting 

the B.B.C. on two counts: 

(a) that an excessive number of gramophone recordings 
is broadcast, and 

(b) many of these recordings are of indifferent quality. 

I believe there is a considerable body of opinion against 
the present excessive employment of recordings; some of 
the objections have been articulated in the lay press, 
usually on psychological grounds. 

It is apparent that the programme-building authorities 
have beer persuaded that recordings are quite indistin- 
guishable from “live” broadcasts, and that the 
of a recording is not a factor which need weigh in organ- 
izing programme layout. 

Nothing could be further from the truth. With a high- 
quality equipment, good to say 12 or 14 kc/s, it is possible 
to detect, without exception, when a recording is being 
used, even when the recording is the best which the 
B.B.C. can achieve. I have also made tests with the co- 
operation of non-technical friends, and they also have 
achieved a remarkably high proportion of successes in 
judging whether or not the programme was recorded. 
Even with a commercial set of fairly good quality it is 
possible to detect recordings in nearly all instances. 

This detection is not a matter of hypercritical analysis; 
it is usually only too evident, manifesting itself even to 
the non-technical listener as “roughness” or “lack of 
intelligibility.” This loss of intelligibility is often quite 
serious during plays, discussion programmes and the like. 

It is not only at higher frequencies that the defections 
of recordings are evident; with a good low-frequency 
reproducer I have often found it necessary to insert Lf. 
attenuation to counteract motor rumble. The transmitted 
quality of commercial recordings falls far short of what 
one can achieve in the home. 

Finally, let me plead for a greater measure of co- 
ordination between the artistic and engineering functions 
in the playing of commercial recordings. Quite frequently 
we are condemned to listen to bad pressings of recordings 
when it is known from personal experience that good 
copies do exist. 

Again, we often find that indifferent old recordings of 
standard works are used when several excellently recorded 
modern versions are available. I am not impressed by 
excuses that might be advanced to explain this away. 

Singapore. E. JEFFERY. 


‘Bass Without Big Baffles” 


W!ItH reference to the article by K. A. Exley in your 
April issue, my reaction is that the surest way of 
producing realism is to render to the ear that which it 
should naturally hear. 

In the old days of short horn loudspeakers, one could 
readily follow organ pedal passages from the harmonics 
which filtered through and could even tell when drums 
were being banged. No one would say that these results 
were either realistic or pleasant. Orgar builders, for 
many years, have produced 32-ft effects by employing 
pipes speaking at harmenic pitches, but, as far as I know, 
it has never been claimed that these are equivalent to 
the real thing. They are effects which, owing to the 
harmonics so produced, class themselves into the 32-ft 
category. A “resultant bass” is often produced by 
several pipes sounding at harmonic intervals (not in 
unison, by the way) and the result is a 32-ft subjective 
effect, but without the “weight” which it would have 
were the fundamental present. An “acoustic bass” is 
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normaily just 2nd and 3rd harmonics only. Certain tones 
such as trombones, strings and other reeds have little or no 
fundamental in their make-up, but with tubas, di pe 
and flutes a sounding fundamental is necessary. of 
the defects of certain makes of electrophonic organs is 
that the 16-ft basses are practically devoid of fundamental. 

The ear is sensitive to difference tones which are 
innocuous at normal strength; unnatural sub-tones, how- 
ever, are most disagreeable. With the use of the tem- 
pered musical scale the modulation products of two or 
more notes (other than octaves) would be dissonant. 

The circuit given by Dr. Exley, however, is very 
interesting and worth trying out, as, who knows, a curious 
pseudo bass may be better than none at all. 

The John Compton Organ Co., L. E. A. BOURN. 

London, N.W.10. 


“Grouped Component References ” 


L BAINBRIDGE-BELL’S efforts (your March issue) 

to obtain clearer circuit diagrams are always inter- 
esting. With regard to the location-strip method, it 
may not be known generally that this has been used 
consistently by Philips and Mullard for a long time. 
The earliest example known to me is the circuit for the 
Philips 575A receiver, dated May, 1935. Other firms 
may have used this method before 1939, but I have not 
found any examples. 

The component references are grouped in three lines: 
inductors, capacitors, resistors. This emphasis on in- 
ductors may seem strange, but somewhere in the Philips 
design team there has always been a love of inductors 
(of high degree). These are used to good effect, in 
greater numbers than in many conventional designs. 

The total of inductor references is increased by Philips 
in another way, which is worthy of general consideration. 
Every winding is given a separate reference, whether 
forming part of a tuned circuit, an rf. or a.f. choke, a 
power transformer, speaker transformer or speech coil. 
A tapped secondary of an if. transformer is referenced 
as two inductors in series, thus enabling data in text 
to be applied to the correct part of the winding without 
ambiguity. A tapped resistor is dealt with similarly as 
two or more resistors in series, though in the special case 
of a carbon track volume control with an additional 
fixed tapping, the parts are usually referenced, for 
example, as R9, R9A. 

There are thus no circuit references for chokes or 
transformers as such, and the miscellaneous references 
are much reduced. In the Philips 575A the inductor 
references total 40, and the only miscellaneous items 
are lamps, switches, tuning meter and valves. _ 

In present-day ee and Mullard data, similar loca- 
tion strips are used for chassis layout diagrams, and 
with the compact and complex nature of modern designs, 
these are a great help in i — small components. 

West Mersea, Essex. . H. O. BANHAM. 


Over-Centralization ? 


AM a Glaswegian, and I have always thought that 

Glasgow was as enterprising as any other city. How- 
ever, I have now to modify my ideas somewhat, in regard 
to wireless matters. 

I intend buying a high-quality amplifier and a tuner 
unit, such as are advertised in the Wireless World, and 
while all of the manufacturers to whom I have written 
have provided me with adequate data regarding their 


219 
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products, reading a pamphlet is an entirely different matter 
from actually hearing an instrument. 

With one exception, I have been unable to find a firm 
in Glasgow where I can hear any or even one of the well- 
known high-class amplifiers and/or tuners, whereas I see 
advertised in your journal shops in London where ail the 
above instruments can be heard. and compared. 

To what then can we attribute this situation? Are 
the manufacturers themselves to blame for not ensuring 
that their products are displayed, by suitable agents, in a 


city as large as Glasgow? 
Glasgow, N. L. MACNAUGHTON. 


Cathode Follower Circuit 


EFERRING to S. H. Finn’s letter in the May 1951 

issue, I have for the past three years been using a 
home-built receiver in which the diode detector precedes 
a cathode follower. The arrangement has all the advan- 
tages he describes. In fact, as pointed out in an article 
by W. T. Cocking in the same issue, the importance of a 
high ratio of a.c. to d.c. load impedance is often exagger- 
ated, but it is worth while making this ratio as large as 
possible. 

A few other details of the receiver may be of interest. 
It employs four tuned circuits (500-1,500 kc/s), with two 
EF50 r.f. amplifier valves, the diode is an EASO, while the 
cathode follower is another EF50 (triode-connected). The 
audio frequency amplifier employs a tone control system 
previously described in Wireless World by G. N. Patchett, 
and the output stage consists of a pair of DA30 valves 
capable of delivering an output of 25 W to a matched load. 
The output valves are transformer coupled to the preced- 
ing stage (push-pull 6SN7 valves), and a large amount of 
negative feedback is employed. 

I have not bothered to make particular measurements 
on the receiver. The quality of ‘reproduction is quite 
reasonable, the selectivity is adequate except sometimes 
after dark on the Light Programme frequency, while the 
hum and noise levels are so low as to be quite negligible. 

London, S.W.15. F. BUTLER. 


Television Licences 


‘TH suggestion of “Free Grid” (your March issue) 
about gradual payment of the television licence has 
been practised in Holland for several years. 
Every listener has a card with space for 12 
which can be bought at any post office for approximately 
2s each. Every month a stamp must be bought and at 
the end of the year the card should be taken to the post 


stamps, 


office for renewal. 
Southsea, Hants. 


A.M. and F.M. 


WOULD like to comment on two letters in your recent 

issues 

In a previous letter I pointed out that Major Arm- 
strong’s statement that f.m. was universal in mobile ser- 
vices was not correct. I pointed out that f.m. was any- 
thing but universal in the land mobile field in Great 
Britain, that it was not universal in the marine mobile 
field, and that, on the contrary, a.m. was universal in the 
air mobile field. 

In defence, Major Armstrong says that his original 
statement was addressed to the American reader, and dealt 
with conditions in the U.S.A. The statement did not 
make this clear, and it did not confine itself, as it should 
have done, to the land mobile field in the U.S.A 

I can only express my surprise that it did not occur to 
either Major Armstrong or to the editor of Tele-Tech that 
the statement would be widely read, and, consequently, 


M. J. J. BRONS. 


in Mobile Services 
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continued 


misinterpreted in countries other than the United States. 

H. N. Gant in his letter (your March issue) has not 
given the correct reason for the overwhelming predomin- 
ance of a.m. in the mobile field in Britain. At least two 
leading British manufacturers have been offering mobile 
f.m. in the home market for the past five years. If the 
advantages of the system are to take longer than this to 
assert themselves, they must, in my opinion, be rather 
obscure. Over that period f.m. has had every opportunity 
to prove its virtues to the hundreds of users who have 
demanded and received competitive trials. I do not know 
of any such demonstration where a.m. had the advantage 
of higher power. Contrary to what Mr. Gant says, a.m. 
has been slightly cheaper than the equivalent f.m., but 
I do not think that price has been a main factor. 

I would conclude by assuring him that my firm does not 
screen vehicle wiring in a.m. installations. One suppressor 
is sufficient. us J. R. BRINKLEY. 

Pye, Ltd., 

Cambridge 


What is a Polar Diagram? 


[NX your March issue on page 105 appears a graph with 
the caption “Polar diagram of radiation.” This, 
strange to say, is plotted in Cartesian co-ordinates with 
decibels as ordinates and abscisse as angles. 

May I protest against this indifference to the meaning 
of words? A polar diagram is plotted by setting out 
radial distances from a pole (whence the name): It does 
not mean any type of graph in which the independent 


variable is an angle. 
L. BAINBRIDGE-BELL. 
Haslemere, Surrey. 


“* Thermal Soldering Shunt” 


EFERRING to P. F. Duncan’s article in your Feb- 
ruary issue, I always use an old jeweller’s trick for 
localizing the heat and stopping it from running up the 
connecting wire. A radial slit is made in a slice of potato, 
and the slit is passed over the wire. I have even done 
brazing by this method. JOSEPH CLEGG. 
Woodford Green, Essex. 


Television Picture Quality 


*. H. BALL raises, in his letter in the March issue of 

Wireless World, an interesting point. I can support 

his view that the link to Sutton Coldfield is not to be 

blamed, for there is a high incidence of poor picture 
quality here in the London area. 

The explanation appears to be simply one of poor 
signal-to-noise ratio in the cameras and the apparatus 
immediately associated with them. In this district there 
is such a strong signal available that it is child’s play to 
keep receiver noise off the screen. Nevertheless, high 
noise levels are often visible, and these come and go as 
cameras are changed in the course of programme presenta- 
tion. What other explanation can there be? 

It seems also that the camera amplifier channels at the 
A.P. studios are generally more noisy than those in the 
O.B. equipment, although why this should be is not 
apparent. It cannot be argued that the O.B. gear is 
cleaner because it is more modern; the signal from Lime 
Grove is often very poor. 

An even more pronounced comparison is often possible 
when the programme is faded from camera to film- 
scanner. Mr. Ball may be able to make some interesting 
observations by comparing the average quality of aoa 
transmissions with direct presentations. He can take it i 
granted that film transmissions are generally of aad 
quality, after making allowance for unsuitable subject 
matter. G. L. STEPHENS. 

Enfield, Middx. 
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How to Choose a 


Valve 


The Revealing Story Told by a Single Characteristic 


By THOMAS RODDAM 


last thirty years, someone, somewhere, has 

introduced a new type of valve. The designers 
of wide-band amplifiers have attempted to deal with 
this vast variety by introducing a factor of merit 
based on the mutual conductance and the capacitances. 
By the use of this factor of merit the designer can say 
that valve A is better than valve B. At very high 
frequencies a new factor, the noise resistance, appears 
to be the most suitable criterion. The audio designer 
is left to choose his valves by intuition. In this article 
I shall point out the merits of two different figures of 
merit for use by audio designers. 

It is, of course, time that the designer is not con- 
fronted by the possibility of using any one of the 
thousand odd valves listed in the valve books. The 
valves are already classified and sub-classified. Foreign 
customers, for example, often demand that valves of 
American type should be used: they say that replace- 
ments to fit the new Welsh nine-pin octal are difficult 
to find in their local suppliers. The use of miniatures 
makes them think that they really are getting an 
up-to-date design. Standardization of heater supplies 
makes it necessary to keep to the 6.3-volt valves 
except in the most abnormal circumstances. But 
finally we are faced with the problem of internal 
standardization: if sections of a complete system are 
designed by different people, it looks better if the final 
equipment uses one valve type for one function. We 
must have our domestic standard. In deciding this 
from the short list of, perhaps, half-a-dozen valves, 
the figure of merit can be invaluable. 

Very often, the final choice is a matter of chance. 
The man who is quickest off the mark announces that 
he is committed to such and such a valve: the man 
with the loudest voice overrides the discussion: the 
only type which happens to be available in the local 
shop is used, because no one wants to wait while an 
order goes through. But if a single factor of merit 
can be used to assess the claims of the different valves, 
there is just a hope that the best type will be chosen. 


Ss” times a week, and twice on Sundays, for the 


Characterizing Curve 


The basis on which we can best work is the use of a 
single curve which characterizes the valve, instead of 
the set of characteristics which are usually used. This 
set, of course, really represents a three-dimensional 
surface, and there are quite real difficulties in appreciat- 
ing the full significance of the normal characteristics. 
The single curve conveys its meaning much more 
directly: for some reason, however, the standard 
text-books seem to have overlooked its merits. 

In the discussion of the figure of merit it will be 
assumed that we are concerned mainly with pentodes. 
I am fully aware of the advantages of using positive 
feedback triode pairs, but the problem of type selection 
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is not so acute here, because there is not really a wide 
range of choice. The pentode valve characteristic can 
be written in the form 
I, =I, + Ae, + Be,* + Ce.?+... (1) 
where I, is the anode current, I, the steady component 
with no signal applied, and e, the alternating com- 
ponent of the grid voltage. A, B, C etc., are parameters 
which are fixed by the valve construction. 
Differentiating this equation, we have 
dI,/de, = A + 2Be, + 3Ce,? (2) 
which goes to 
dI,/de, = A if e, is made small enough. This means 
that A is simply the mutual conductance of the valve. 
Let us plot a graph of mutual conductance against 
grid bias. We can measure this ourselves, and some 


valve manufacturers give us this graph for some of 
Such a graph is shown in Fig. 1. 
dl,/de,, we can write 


Jim, andes 


their valves. 
Since gz» 
I,= (3) 
= I,, the current at some bias e,,. The 
integral of eq. (3) is the area under the g,, — e, curve, 
which is shown shaded in Fig. 1. The single curve 
of Fig. 1 thus tells us both the standing current and 
the mutual conductance at any particular bias. 
Going back to equation (2), we can differentiate 
again, and we have 
dg mn 
— = 2B 
de, 
This is the slope of the curve shown in Fig. 1, and 
it is actually a measure of the second harmonic dis- 


Fig. 1. The basic valve characteristic. showing mutual 
conductance as a function of bias. The shaded area 
is the anode current. 


Fig. 3. 


Characteristics 


of three pentodes, 


showing linear g,,—e, characteristic for 6BH6 
and parabolic characteristics, 6AK5 and 6J7. 
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Fig. 4. The sag of a curved 


characteristic is specified by 


characteiistic is a measure 


g and is a measure of the 
second harmonic. 
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of the third harmonic 
distortion. 
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tortion. 
so that 
I,=1,+ ge esin wt + 


We can see this by putting e, = esin ot 
Be® sin? wt . . 

; Be? 
=I,+ 2. esin wt Se (1 —‘cos 2wt) .. 


The second harmonic distortion is therefore 
Be® 
22m e 

Looking at Fig. 2, we see that B = g/2e, as B is the 
slope of the g,, — e, characteristic: putting g, for 
the value of the mutual conductance at the working 
point, the distortion is 

(g/4g.) . 100% 

From the single curve of zg, — e,, we can therefore 
derive the following information. 

(1) The mutual conductance, and thus the gain, at 
any particular working point. This is read straight 
off the curve. 

(2) The anode current. This is the area under the 
curve, and can be obtained by counting squares, or by 
any other convenient method of graphical integration, 
such as a planimeter. 

(3) The second harmonic distortion for a given 
working level, or the working level for given dis- 
tortion. This is given by reading off g, and g from 
the graph, and calculating (g/4g,) . 100%. 

If the valve g,, — e, characteristic is a straight line, 
we need only concern ourselves with the second 
harmonic distortion, because the factor C in equa- 
tion (1), which is a measure of the third harmonic, 
will be zero. Two types for which this is true are the 
6BH6 and the 6AG7. We shall not use (g/4g,) as a 
figure of merit, however, for reasons which must be 
discussed. Provided that the designer is sufficiently 
skilful, the distortion can be reduced by the use of 
negative feedback, and the price to be paid is in the 
gain of the system. The gain reduction and the dis- 
tortion reduction are directly proportional, so that the 
important quantity for the audio designer is 

(gain)/(distortion). 

This is clearly proportional to g./(g/4g.), and drop- 
ping the factor 4 we have as a figure of merit the 
quantity g."/g 

The best valve to use in an audio amplifier is the 


B 
: 100% = —.e 100% 
& 
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valve which has the highest value of (g,"/g), provided 
that gain and distortion are the criteria of choice. 
To indicate how we can make use of this rule, the 
characteristics of three different pentodes, the 6AK5, 
6BH6 and 6J7 are plotted in Fig. 3. If we consider 
these valves for low-level applications, we can tabulate 
the values of g, and g for a peak swing of 0.25 volts. 
We have: 


| 


It, will be seen that the 6AKS5 is the best of the three, 
and that the 6J7, in spite of its low mutual con- 
ductance, is better than the 6BH6. Unfortunately, as 
any critical reader can check for himself, I have not 
been quite fair here. The curves shown are published 
characteristics, and they apply for different supply 
voltages. It is, however, not necessary to make the 
comparison under identical conditions, because if we 
get better results from the 6AK5 at 180 volts (the 
maximum) than from the 6BH6 at 300 volts, we shall 
choose this valve. 

Sometimes we have other requirements for our 
valve. We may say that all the distortion occurs in 
the output stage, and demand only high gain in the 
previous stages. Then, of course, g, is the factor 
which decides which valve we are to use. For the 
designer who really wants the best possible result, 
however, this is only part of the story, because he can 
add positive feedback to the early stages, and it is 
easy to see that with the design worked out for the 
best performance, the figure of merit already qucted 
is the one to use. With the increasing demand for 
miniaturization, another criterion may be needed: 
we may want to get as much gain as possible for 
each milliamp of anode current. It is necessary to 
take account of the tail which appears in some valves, 
and to compare the characteristics closely. By 
shifting the 6BH6 characteristic sideways in Fig. 3, 
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it can be seen that the 6AK5 has a longer tail, and so 
will take rather more anode current for the same gain. 
It is much more difficult to provide a single figure 
of merit for this application, because the relative 
merits of two valves may differ as the working level 
is altered. The g,,—e, characteristic, however, con- 
tains the complete story. 

Some valves, of course, have a curved g,,—¢, 
characteristic. The simplest form of this is shown 
in Fig. 4. This parabolic characteristic is due to the 
fact that the coefficient C in equation (1) is not zero. 
The result in practice is that there is a third harmonic 
term in the distortion. I am not going to work out 
the distortion in detail, because the mathematics is 
quite straightforward, but I will just quote the results. 
The third harmonic for any peak level is obtained by 
joining the two points on the curve corresponding to 
the maximum working peak level, (e,-e,). The dip 
of the curve below the straight line, measured at 
éo) is 6, and is a measure of the third harmonic. For 
any signal peak level e, less than e,, the third harmonic 
is given by the formula 

38 /e,\? 7 
te bb . 100% 

When e, = e,, this reduces to 38/g, .100% which 
may be compared with the expression for the second 
harmonic, g/4g, .100%. Which harmonic dominates 
depends on whether 4 is greater than g/12. It is easy 
to test this on any particular characteristic. 

The reader who wishes to apply this method of 
assessing valves will encounter one very serious 
difficulty. Some valve makers consider it sufficient 
to announce that Venus valves are Versatile, and 
support this claim with a photograph of an attractive 
young lady—the same one who uses a well-known soap, 
eats chocolate and drives the most expensive motor cars. 
True, engineers, unlike editors, like these pictures, 
but we are also interested in the anatomy of the 
valves and would like to see some of their curves too. 
In theory the g,,—e, characteristic can be derived frorn 
the ordinary I,—E, characteristics, but if you look at 
Fig. 5 you will see that this does not seem to be a 
very reliable method. The only ways out of this are, 
either measure the characteristics yourself, using 


Fig. 5. Charact- 
eristics of 6AKs, 
showing failure 
of agreement in 
data. 
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methods given in the standard text-books, or say to 
the maker, “ no tell, no buy.” Even after all these 
years I still cherish the hope that one day we shall have 
a uniform base and numbering system: but by then 
we shall probably all be using transistors instead. 

To sum up what I have said, the most useful single 
valve characteristic is the mutual conductance-grid 
bias curve, and from this we can immediately deter- 
mine the anode current, the stage gain and the dis- 
tortion. To compare two valves for audio amplifier 
service we can make use of a figure of merit which is 
easily calculated. 


STEREOPHONIC SOUND 


Demonstration in the Telekinema 


THREE-CHANNEL system has been adopted 

for the demonstration of stereophonic sound in 

the Telekinema. Reproduction is through the 
main B.T.H. sound film installation and separate loud- 
speaker units have been placed at right, left and 
centre of the stage. Magnetic tape is the recording 
medium, and a special machine has been developed 
in conjunction with E.M.1. for use with stock 35mm. 
film base, which has been coated with oxide. In addi- 
tion to the three tracks for the main groups of speakers, 
there is a fourth track for special effects from loud- 
speakers at the back of the hall. 

The use of wide film has brought many problems 
not associated with standard 0.25in. tape. Pressure 
pads are necessary on each of the recording, replay 
and wipe heads, and heavy Mumetal screening has 
been provided to prevent ingress of hum into the com- 
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paratively large volume of the recording head 
assembly. 

Pre-emphasis and complementary de-emphasis of 
high frequencies to a law equivalent to a circuit time 
constant of 40usec has been adopted. The figures 
given for the final overall frequency response are 
30c/s to 15kc/s; signal/noise ratio is 55 to 60db, and 
total harmonic distortion less than 2 per cent. 

The microphone used for recording stereophonic 
sound is of the twin ribbon type in w.1ich the ribbons 
are mounted at 90 degrees to each other in a common 
magnetic field. Each ribbon has a figure-of-eight 
polar diagram and the relative amplitudes of the 
signal in each channel are determined by the position 
of the source. Cross talk between the two channels is 
less than — 45db and has been found to be quite satis- 
factory. 
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WORLD OF WIRELESS 


Festival Conventions : 


Engineering Conference 


T the afternoon session of the 

Joint Engineering Conference, 
arranged by the Institutions of Civil, 
Mechanical and Electrical Engineers 
(June 4th to 15th), on June 8th, Sir 
Noel Ashridge will speak on “The 
British Television Service.” At the 
telecommunications session at 10.0 on 
June 11th Sir Stanley Angwin will be 
the speaker. “Radio Masts and 
Towers” is the subject to be dealt 
with by C. O. Boyse at 10.0 on June 
12th. These three meetings will be 
held at the I.E.E., Savoy Place, Lon- 
don, W.C.2. 

At an alternative meeting on June 
12th at 10.0 at the Institution of 
Mechanical Engineers, Storey’s Gate, 
London, S.W.1, Air Comdre. C. S. 
Cadell and Dr, B. J. O’Kane will 
speak on “Forty Years’ Progress in 
Air Radio.” 

During the conference visits will 
be made by delegates to a number 
of works, research establishments, 
etc., including E.M.I, Factories, 
N.P.L., Alexandra Palace, S.T.C., 
G.E.C., G.P.O. Radio Terminal, and 
B.B.C. Lime Grove Studios, 

Details of the conference, which is 
open to members of the three con- 
vening institutions and of certain 
other institutions and societies, are 
obtainable from the Secretariat, Insti- 
tution of Civil oe, Great 
George Street, London, S.W.1 


Brit. I.R.E Convention 


HE first two of the six sessions of 
the Convention being organized 
by the British Institution of Radio 
Engineers during the period of the 


Notes and News 


Festival of Britain will be held at 
University College, Gower Street, 
London, W.C.1, from July 3rd to 6th. 

The first two days will be devoted 
to “Electronic Instrumentation in 
Nucleonics,” and the chairman will 
be Dr. Denis Taylor, of A.E.R.E 
Harwell. Seven papers will be pre- 
sented. 

“Valve Technology and Manufac- 
ture” is the subject being covered at 
the second session (July 5th and 6th), 
at which J. W. Ridgeway (Edison 
Swan Electric Co.) will be the chair- 
man. The papers to be read in- 
clude :— 
“Triode Amplifiers in the Frequency 

c ; to 450 Mc/s,” by D. C 


* Aluminium- Backed Screens for Cathode 
ray Tubes,” by R. W. Dudding, B.Sc 
(G.E.C.). 

” Dynamic 
Valves,’ 
(Mullard). 

“Rare Metals in eectsen Tubes,” by D. A 
Wright, M.Sc. 4 Cc.) 

aoe | urvey of ‘Sais and Reliability 
Standards in a Valves for Service 
Equipment, Hunt, B.Sc. 
(Minietry of Supply). 

he ‘yy of Miniature Valves in 
Behe by M. Martinoff (Société Fran- 
caise Radio-Electrique). 

“The Application o Image Converters to 
High-speed Photography,’ a ie 
Jenkins, M.A. (Hons.), and R. A. 
Chippendale, B.Sc. (Mullard). 

“ Vacuum Technique: Its Application to 
Radio and Electronics,’ by D. Latham, 
B.Sc., and B. D. Power, B.A. (W. 
Edwards and Co.). 

*“Line Scanning Valves and Circuits,”’ by 
B. Eastwood, B.Sc., and C. C. Vodden, 

.Sc. (Edison Swan). 


Further details of the Convention, 
which is open to non-members, are 
obtainable from the General Secre- 
tary, Brit. LL.R.E., 9, Bedford Square, 
London, W.C.1. The registration 
fee for each session is 10s 6d. 


Measurements on Receiving 
y A . Heins van der Ven 


Personalities 


Indian “ Beveridge” ? 
fol 


LANS for the International Radio 

and Electronics Exhibition of 
India, mentioned in our last issue, 
have been carried a stage further by 
a proposal for an “ Asian Conference 
on Broadcasting” to coincide with 
the exhibition. By Western stan- 
dards, Asia is very poorly served, 
and the purpose of the conference is 
to examine technical and organiza- 
tional possibilities for extending 
broadcasting throughout the Conti- 
nent. 

Y. A. Fazalbhoy and his asso- 
ciated organizers of the Indian Exhi- 
bition, who have been discussing 
their plans with various bodies in this 
country and elsewhere in Europe, are 
returning to England on May 29th 
and will be staying at the Savoy 
Hotel, London, W.C.2, 


Indexes 


HE index to the 1950 volume of 
Wireless World is now available 
from our Publisher, price 1s (post- 
age 2d). Cloth binding cases for the 
volume are also obtainable, with 
index, price 6s 5d by post. The 
binding of readers’ own issues can 
be undertaken by our Publisher; the 
cost, including binding case and 
index, being 17s 6d, plus 9d for the 

postage on the bound volume. 
Readers may like to know that 
copies of the 1950 index to the 
Abstracts and References section of 
our sister journal Wireless Engineer 
are still available. The author and 
subject sections cover the 3,221 
abstracts published in Wireless 
Engineer during last year. The 
index, which costs 
2s 8d by post, also in- 
cludes a list giving the 
names and addresses 
of the 160 journals of 
the world regularly 
scanned for abstract- 

ing. 


SOUTH BANK SOUND 
SYSTEM. Four 1.5-kW 
amplifiers, seen in the 
background, are 

in the Rediffusion 
sound system at the 
South Bank Exhibition. 
Pre-selection of groups 
of the 700 loudspeakers 
in the various buildings 
and open spaces is pro- 
vided by the switch 
buttons on the illumin- 
ated map at the control 
position. 
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Amateur Television 


TELEVISION Convention is to 
+4 be held by the British Amateur 
Television Club on June 23rd from 
10 a.m. to 6 p.m. at the Cinemato- 
graph Exhibitors’ Association, 164, 
Shaftesbury Avenue, London, W.C.2. 
The morning session will be "devoted 
to a discussion of transmitting 
standards, licensing, etc., and the 
afternoon to demonstrations of equip- 
ment. A charge will be made for 
admission. Particulars are obtain- 
able from the Hon. Sec.: M. Barlow, 
8, Primrose Street, Cambridge. 

The date of the Convention co- 
incides with the R.S.G.B. National 
Convention (to be held from June 
2Ist to 24th—see April issue) and’ 
has been chosen to enable interested 
amateurs to attend both functions. 


DR. T. L. ECKERSLEY, B.Sc., 
F.R.S., who, owing to illness, was 
unable to travel to London, received 
the Faraday Medal from the Presi- 
dent of the LE.E. at a private 
ceremony at the Marconi Works, 
Chelmsford. 


Television Bandwidth 


‘THE main objection to the adoption 
of a high-definition television 
system, such as that introduced in 
France, has been the very wide band- 
width required (14Mc/s). It has 
been suggested by the Editor of our 
French contemporary La Télévision 
Francaise that so long as there is 
good vertical definition unbroken by 
the line structure and good contrast, 
viewers are content. It is of interest, 
therefore, to note that regular test 
transmissions of 819-line television 
from the “low-definition” Eiffel 
Tower transmitter, which operates on 
46 Mc/s and has a pass band of about 
4Mc/s, are being undertaken by 
Radiodiffusion Frangaise. 


PERSONALITIES 
Sir Stanley Angwin, K.B.E., who, as 


announced in our April issue, re- 
linquished the chairmanship of Cable 
and Wireless, Ltd., to act as technical 
adviser to the Commonwealth Tele- 
communications Board, has now been 
appointed chairman of the Board. 
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Before his appointment in 1947 as 

chairman of Cable and Wireless, Ltd., 

Sir Stanley was for eight years En- 

gineer-in-Chief of the Post Office. He 

2! om chairman of the Radio Research 
ard. 


A. H. Mumford, O.B.E., B.Sc. (Eng.), 
M.LE.E., has been appointed Assistant 
Engineer-in-Chief G.P.O., on the retire- 
ment of Capt. J. Legg. He joined the 
Post Office Engineering Dept. as a pro- 
bationary assistant engineer in 1924 and 
by successive promotions took charge of 
the Radio Branch in 1938. 


C. Buckle, A.M.LE.E., has been 
appointed Engineer-in-Charge of the 
television station now being built at 
Holme Moss. He joined the staff at 
Alexandra Palace in 1938, and became 
successively Eng ~in-Charge of the 
broadcasting stations at Blackburn and 
Middlesbrough when the television 
service closed down in 1939. He was 
appointed to the staff of the Corpora- 
tion’s Engineering Training Department 
as an Instructor on transmitters in 1944. 
Mr. Buckle’s Assistant at Holme Moss 
will be J. P. Broadbent, who is at 
present one of the senior engineers at 
the Droitwich transmitting station. 


W. Jj. Chalk, B.A., has joined the 
staff of "the Overseas and Engineering 
Information Department of the B.B.C. 
to deal mainly with the allocation of 
wavelengths for broadcasting, and to 
take part in international and other 
conferences on this and related sub- 
jects. During the war he held staff 
appointments as Radio Planning Officer 
for Special Forces Signals in the Middle 
East, Europe, and the Far East, and 
was a member of various frequency 
allocation committees. 


L. W. Turner, A.M.1E.E., has been 
appointed Assistant Head of the En- 
gineering Services Group of the B.B.C. 
He joined the Corporation in 1936 from 
the International Marine Radio Co. 
In 1949 he was seconded to the 
Colonial Office in order to carry out 
a broadcasting survey of the West 
African colonies. 


IN BRIEF 


Receiving Licences current in the 
United Kingdom at the end of March 
totalled 12,403,950, including 763,750 
television licences. Our contributor, 
“Free Grid,” who recently pleaded for 
the introduction of some means whereby 
licences could be purchased by weekly 
instalments will be interested to learn 
that the P.M.G. has pointed out that 
the Stamps Saving Scheme allows 
money to be accumulated in small 
amounts for encashment later. 


Television Society.— A Summer 
Meeting for members of the Society 
will be held at the Norwood Technical 
College on June 2nd. A demonstration 
of large screen television will be given 
at the Penge Cinema during the morn- 
ing and in the afternoon a series of 
short papers will be read. 


Telearchic Lighthouses.—The pos- 
sibility of controlling remotely situated 
lighthouses by radio is well demon- 
strated at the South Bank Exhibition 
by the lighthouse on the Shot Tower, 
which is automatically switched on and 
off from a distance of three miles. A 
5-watt v.h.f. transmitter is installed at 
the St. James’s Square offices of Chance 
Brothers, who made the lighthouse, and 
a four-element Yagi aerial on the roof 
directs a coded signal to the Shot Tower 
when the equipment is operated by a 
time-switch. All the radio equipment 
is supplied by Marconi’s. 


“Radio Valve Data.”—A new and up- 
to-date edition of this useful reference 
book will shortly be available from our 
Publisher. Although it has been com- 
pletely revised and enlarged and now 
includes characteristics of some 2,000 
valves and cathode-ray tubes, the book 
is still priced 3s 6d (postage 3d). 


Williamson Amplifier.—Copies of the 
reprint of the articles describing the 
Williamson Amplifier, which has 
attained international Big wm are again 
available and may purchased rom 
booksellers, price = 64. or, in cases 

(Concluded at bottom “of next page) 


AMATEUR RADIO STATION at.the Land Travel Exhibition which, after 


visiting Manchester in May, will 


in Leeds from June 23rd to July 14th. 


The transmitter was provided by Webb’s Radio and the aerial equipment 
by Belling & Lee. A Cosmocord crystal microphone is used. 
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Television Relay Systems 


Distributing Programmes by Wire 


WO companies are now operating television relay 
systems in conjunction with the ordinary sound 
relays. The methods used by each are alike in their 
essentials and in both four audio-frequency channels 
are provided, the distribution being along a quad cable 
at audio-frequency. One of these four channels carries 
the television sound signal and the other three give 
the Light, Home and Third programmes. 

The television signal is superimposed on the same 
wires using catrier frequency. The attenuation of 
such cable at this carrier frequency is naturally fairly 
heavy, but it is claimed that up to a mile can be used 
before a repeater becomes necessary. 

In the case of the system installed by Link Sound 
& Vision Services Ltd. at Gloucester, the receiving 
station is some three miles outside the town on high 
ground and the signal is conveyed to the distribution 
point over a centimetre-wave relay link. A metre- 
wave receiver, also installed at this distribution point, 


plays a double role; it provides a check on the opera- 
tion of the link and it acts as a stand-by so that a 
service can be provided from it in the event of a failure 
of the link. Reception, whether direct or via the 
relay link, is from Sutton Coldfield. 

Each subscriber has a television unit which includes 
the cathode-ray tube, scanning and e.h.t. circuits, and 
a video receiver designed for the carrier-frequency 
employed. It is, of course, somewhat simpler than 
the ordinary television receiver in that the con- 
ventional sound channel at radio-frequency is un- 
necessary, as are also sound-channel rejectors and 
interference-suppression circuits. The sound side is 
the purely a.f. circuit of the conventional relay system. 
Provision is made in the design for the distribution of 
a second picture programme should this ever become 
necessary. 

At Margate the aerial array of Central Rediffusion 
Services’ installation is outside the town on an open 

site and is sup- 


(Right) Rediffusion aerial system at Margate. 


(Below) Control desk of the Link installation at 
Gloucester, 


of difficulty, by post from our Pub- 
lisher, price 3s 9d. 

“R.S.G.B. Call Book.”-——-The Radio 
Society of Great Britain has decided to 
publish a book under this title giving 
the call signs, names and addresses of 
all licensed amateurs in the United 


Kingdom. 
particulars of 
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Amateurs wishing to have 
their 
first ecition, to be published 
the end of the year, are asked to write 
their call sign, name and address on a 
postcard and send it to J. P. P. Tyndall, 
174, The Drive, Ilford, Essex. 


ported by a 60-ft 
mast. The receiver 
has five rf. stages 
and five if. and the 
first stage is a low- 
noise e -grid 
triode. The output 
signal at a level of 
about 2 V is carried 
by 2,000yd of quad 
cable to a repeater 
station where an 
amplifier compen- 
sates for the line 
attenuation. From 
this repeater the 
signal is distributed 
to subscribers and, 
when the service is 
extended, it will 
feed further re- 
peaters. 

The signal is re- 
ceived from Alex- 
andra Palace and is 
stated to vary from 
about 1524V_ to 
150“V according 
to propagation 
conditions. An 
a.g.c. system will 
consequently be fit- 
ted to the receiver. 


concluded 


South Bank Radar.—The harbour 
supervision radar equipment in use in 
the Transport Pavilion at the South 
Bank Exhibition, which includes a 12-ft 
scanner mounted on a baom extending 
from one corner of the building, was 
supplied by Cossor Radar, Ltd. 


stations in the 
tovrards 
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Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 
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Prices of Conversion Kits Holme 
Moss (Channel 2) 


Readers of this page will 
recall our announcement in the 
** Wireless World ’* March this 
year regarding conversion kits 
for converting existing Sutton 
Coldfield aerials to Holme Moss 
frequency. 


We are now able to state that the 
prices of these will be as follows : 

Kit 2/A List Price 

Kit List Price 

Kit 2/C List Price 

Kit 2/D List Price 

Kit 2/E List Price 
See above illustration. 


It Was Not a Deliberate 
Mistake 

We would like to thank those 
who took the trouble to ring us up 
pointing out the slip we made in 
the April issue of the “* Wireless 
World.” Many gave their names, 
many preferred not todo so. The 
subject was ‘“ What is a dipole,” 
where we emphasised that the 
term “dipole” should not be 
applied to an “H” type aerial. 
Earlier in the page we illustrated 
a horizontal dipole and reflector, 
headed ‘‘ Horizontal Dipoles”’! It 
only goes to show! 


Impartial Booklet on Aerials 


This booklet, entitled “ Tele- 
vision Aerials—Outdoor or Indoor ” 
issued jointly by R.E.C.M.F. and 
B.R.E.M.A., has a foreword which 
reads as follows: 


“Tois booklet is intended pri- 
marily for the benefit of municipal 
authorities and other property 
owners whose judgment their 
tenants may have to accept for the 
choice of television aerial they may 
employ. 


Compiled by experts with long 
experience of aerial installation 
work, it is hoped the information 
contained herein will facilitate a 
clearer understanding of this sub- 
ject.” 

We are often called upon to act 
as impartial adjudicators in th 
frequently occurring 
and Tenant” disputes, wnich from 
time to time find their way into our 
postbag; letters waich request 
assistance in disputes with land- 
lords and councils, who regard with 
the utmost suspicion all types of 
chimney mounted aerials, or, if 
they agree to the erection of these, 
insist on stipulating the height of 
the pole regardless of location, and 
insist on double lashings, in the 
mistaken idea that these are 
essential to safety in every case. 
All in direct contradiction of normal 
installation practice. 


Our reply to such letters is 
generally on the following lines :— 


Television Aerials, 


We thank you for your letter 
dated The enclosed 
booklet, published by the Industry, 
should help to dispel doubts as to 
the safety of aerials (see page 12). 


Normally aerials are safe with a 
single lashing, if the poles do not 


exceed nine foot. Over nine foot 
most firms supply double lashings. 


Where no pole is supplied, i.e. 
cross-arm, mast cap, elements and 
lashings, double lashings are sup- 
plied on the assumption that a 
longer mast will be used. 


We have no record of any damage 
of the kind suggested 


“* Landlord‘ 


All ‘Belling-Lee’ aerials are 
engineered to withstand repeated 
gusts of 80 m.p.h., whichis a harder 
test than wind of constant velocity. 


There may be black sheep in the 
industry, but in general television 
aerials are a credit to their manu- 
facturers. A few years ago a run 
along the South Coast would ‘have 
shown only ‘ Belling-Lee’ aerials 
standing up to the severe condi- 
tions, but only within the last few 
weeks the writer commented on the 
fact that on the South Coast there 
was quite a variety of makes of 
television aerials all looking as well 
as such an erection can look, 


We will gladly help you further 
if you feel disposed to put other 
questions.” 


Should you feel that this booklet may prove 
helpful to you, please write for publication 
P.373/W.W. 


Ignition 
Interference Suppression 


The greatest single obstacle to 
the full development of television 
in the “ fringe ’’ and built-up areas 
is the interference resulting from 
unsuppressed motor vehicles. 


Road haulage and passenger 
transport organisations, large indus- 
trial concerns, and some motor car 
manufacturers, have all co-operated 
nobly in the voluntary suppression 
campaign. 

It would still appear that the 
most difficult road users to persuade 
are the private owner and the trades- 
man. Although in this respect the 
two main motoring organisations 
are doing magnificent work. 

We have suggested to dealers 
that they approach their business 
neighbour, the garage proprietor, in 
this vital matter, with a view to 
obtaining the suppression of most 
vehicles garaged in their locality. 

The successful marketing of 
ignition suppressors, which have 
admittedly a low turnover value 
from the dealer's point of view, may 
ultimately result in further sales by 
him of T.V. receivers; units of {50 
upwards. 

To further this aim, the colourful 
“ Belling-Lee” suppressor show- 
card was introducec, holding 24 sup- 
pressors L.630. Ideal for point-of- 
sale advertising on garage service 
counters, in showcases and window 
displays. 


BELLING & LEE LTD 


WIRELESS WorRLD 


sds OAR RRR CCA egg ae Rikge ioe 


) 
i 
; 


2 
actitie 
for A.F. Second detectors. 
A.G.C, rectifiers. Muting circuits. 
Contrast expansion and compression. 
Level indicators. 
Modulation depth indicators. 

Ringbridge modulators. Limiters. 

Automatic frequency control. 

Non-linear resistances. 


Designed for input levels in excess of 0.5 Volts at fre- 
quencies below about 5 Mc/s., the SenTerCel TypeM-1 single ele- 
ment selenium rectifier measures only } in. in thickness and 9/32 in. 
in dia., and weighs only ©.015 oz. Efficient and inexpensive, the 
M-1 is the smallest rectifier so far produced ; and, because in 
most cases it will replace a thermionic rectifier, the cost 
and complication of a valve base and associated wiring is 
also saved, and a source of heat removed. 


AVERAGE CHARACTERISTICS 

Self Capacity ... sie --- 20pf 
Forward resistance at 5 V.0.C. 12 k{) 
Rev. resistance at 5 V.D.C. 20 mQ 
Max. peak inverse Voltage OV 
Min AC. input... .. -- OSV 


Srandard Telephones and Cables Limifed 
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(iramophone Turntable Speeds 


What is the Best Speed for Microgroove Recording ? 


By G. F. DUTTON,* Phb., D.C, AMLE.E. 


HE history of the disc gramophone shows that 
there has been a great variety of turntable 
speeds and of groove dimensions. The early 

discs were of about 7in to 8in in diameter and it will 
be shown later that the turntable speed of about 
78r.p.m. was justified at that time. The groove 
dimensions and amplitude of cut were dictated by the 
need for direct mechanical reproduction through a 
horn system. The development of the more delicate 
electrical pickup mechanisms has naturally changed 
these requirements, but mechanical gramophones are 
still used by many people throughout the world. A 
very important aspect of the gramophone record was 
its universality. Except for slight variations of fre- 
quency characteristics a record made in this country 
could be played wherever there was a pickup or a 
portable gramophone. The introduction into the com- 
mercial market of the microgroove and at least two 
alternative speeds robs the disc of its universal 
application. 

It has been stated on good authority that of the sales 
of the standard 78-r.p.m. records throughout the 
world, 40 to 50 per cent go to customers who have the 
portable mechanical type of machine only. It is also 
interesting to note that though the number of portable 
mechanical gramophones exported from this country 
greatly exceeds the home consumption, the latter has 
shown a distinct rise since the end of the war. The 
U.S.A., being a highly electrified country, has no 
mechanical gramophone problem. It is to be expected, 
therefore, that a firm in the U.S.A. can embark on 
new standards of speed and groove dimensions with 
less embarrassment than firms in this country. 

It must be clear, therefore, that whatever alterna- 
tive speeds and groove dimensions are eventually 
adopted, the standard 78-r.p.m. record must continue 
for a considerable time. 

The playing of a gramophone record is a very per- 
sonal form of entertainment; one has the choice of a 
number of artists performing any one work and one 
can play it when one likes. Perhaps the mention of the 
broadcast programme called “Desert Island Discs” 
will illustrate the personal choice of a variety of short 
items together with the portable gramophone angle. 
I presume that the desert island is not electrified. 

We should perhaps at this stage state the specifica- 
tion for the performance of a oe disc. There 
is no doubt, however, that it will the public who 
will finally choose the specification, but we may use- 
fully list what we think to be the items which could 
be discussed here on technical grounds. Before we do 
that we should bear in mind that the buying; public 
can, I suggest, be roughly divided into two age groups 
—14 to 30 and 50 to 70. The first group, 14 to 30, is 
the romantic group, requiring dance music, hot jazz, 
crooning, etc., with a fair demand for the more serious 
classical music. They have little money to spend and 
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probably prefer to spend only a little at a time. The 
second age group, 50 to 70, is the connoisseur group 
with more money to spend and more time to listen 
to long operatic works. One age group would tend 
to sway the gramophone industry to concentrate on 
short five-minute records and the other to adopt long- 
playing records. The use of long-playing records to 
string together whole series of dance tunes would, I 
think, be ridiculous. It is difficult enough, with the 
10-in, 78-r.p.m. record, to choose suitable coupling 
items for the two sides of the disc. I must also men- 
tion that there are many lengthy classical works 
covering, say,a dozen 12-in discs,and the sales of one 
or two discs from the series far exceeds the sale of the 
complete work. 


Record Materials 


It would seem, therefore, that the record of short 
duration, say up to five minutes, is a definite require- 
ment. Does the standard 78-r.p.m. record fulfil the 
requirements of a short-duration record? To a large 
extent it certainly does, but we must consider whether 
the size of the record player, the storage of records, 
the economical use of low surface noise and high- 
grade plastic moulding material are items which would 
swing the development towards small diameter lower- 
speed discs. Shellac is an ideal resin for moulding, 
since it flows freely at a moderate moulding tempera- 
ture and pressure. Its great drawback is its dimen- 
sional instability without the use of a large percentage 
of mineral filler. This filler is the cause of most of 
the so-called surface noise. The record, however, 
stands up well to the variable treatment that it may 
experience by reason of the great variety of needles 
and pickup playing pressures used throughout the 
world. 

The unfilled vinyl co-polymer resins can only be 
used with safety by the modern lightweight pickup 
with precision needle points. The plastic is expensive, 
and, like most high molecular weight resins, requires 
high moulding temperatures and pressures. is in 
its turn is liable to cause strain which may lead to 
warping. When using vinyl plastic, therefore, the 
small disc is to be preferred. 

Can long playing be fulfilled by the 78-r.p.m. stan- 
dard disc? History shows that there have been many 
attempts and some quite successful. For instance, 
the World Reco:d Company in 1910 brought out a 
disc claiming to play from 10 to 100 minu.es employ- 
ing a constant groove speed. A sample record is extant 
which plays for 12 minutes, the turntable speed vary- 
ing from 30r.p.m. on the outside to 80r.p.m. on the 
inside. The use of constant groove speed is the most 
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efficient way of operating a disc, since the quality can 
be kept constant at a predetermined value. The 
mechanism to produce this constant groove speed and 
at the same time avoid “ wow” and “ flutter” is some- 
thing of a mechanical problem. 

The 33}1r.p.m. speed was introduced for 16in discs 
ty be used in conjunction with films. With these 
large-diameter discs 334r.p.m. is justified. In recent 
years it has been used by broadcasting concerns both 
for processed transcription records and for lacquer 
recordings. The groove dimensions are the same as 
for 78-r.p.m. standard. The 16in disc is, of course, too 
large for domestic use. If we examine Fig. 1 we see 
a family of curves showing the relation between play- 
ing time and disc speed for various overall diameters. 
The minimum groove speed is 16in/sec and there 
are 100 grooves per inch. 

The playing time of a record is determined 
by the width of the recorded area on _ the 
record, the spacing between individual grooves, and 
the angular speed of the turntable. The average 
groove spacing depends very largely on groove width, 
which in turn is controlled by the size of the needle 
point, and to a slightly lesser degree on the amplitude 
of the recording cut. The turntable speed and the 
total width of recording allowed are related together 
by considerations which involve the overall diameter 
of the record and the least permissible tangential 
groove speed; the latter depends in turn on the same 
‘wo quantities, that is to say the needle size and the 
amplitude of cut, which are involved in groove 


MINIMUM 

SCANNING SPEED 

16" PER SECOND 
—— 


PLAYING TIME (MINUTES ) 


40 


TURNTABLE SPEED (RPM) 


Fig. 1. For a given minimum groove speed 
there is an optimum turntable speed for maxi- 
mum playing time with any given outside 
diameter of record. 


Fig. 2. Principal groove dimensions in micro- 
groove recording. 
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spacing. Since these two features control playing 
time in two distinct ways, they merit the first 
consideration. 

For use on microgroove records, the radius of the 
hemispherical tip of the needle has been reduced from 
the value of 0.0025in, associated with standard records, 
to 0.00lin. To avoid excessive wear or major damage 
to either the needle or the record, it has been neces- 
sary to reduce the needle pressure and stiffness by at 
least the square of this ratio. This has been achieved 
partly by reducing the mass of the pickup head, and 
partly by some degree of counterbalancing: further 
reduction of needle pressure would almost inevitably 
have to be achieved by increased counterbalancing 
alone. 

If the radius of the needle point were reduced below 
the new figure of 0.001in, 

(a) the uniformity of performance between needles 
would deteriorate seriously, 

(b) the needle tip would be too susceptible to acci- 
dental damage, 

(c) the counterbalancing would become critical and 
would involve individual adjustment, and 

(d) the ratio of the residual moment to the moment 
of inertia would be so low that the needle might fail 
to maintain proper contact with records which are 
slightly warped. 

In all proposed microgroove records, the amplitude 
of the lateral cut has been reduced in, at least, the 
ratio of the needle-tip reduction, at the lower fre- 
quencies, which determine the greatest amplitude. 
Further decrease would not give a proportionate 
increase in playing time, particularly if the groove 
pitch is made variable. On the other hand, with pre- 
emphasis the amplitude of cut at high frequencies is 
only slightly below the standard (78 r.p.m.) records. 

Fig. 2 shows the dimensions of cross-section of the 
groove. The best position for the needle to engage 
the groove wall is half-way up the wall where there is 
the least danger of distortion of the wall by rounding. 
It will be clear from Fig 3 that the width of the 
needle at the point of engagement is 0.0014in and that 
the absolute minimum groove spacing is, in conse- 
quence, 0.0028in. In extremely quiet passages, a 
record could theoretically be cut to 350 grooves to the 


Above: Fig. 3. Using 
the groove of Fig. 2, the 
theoretical minimum spac- 
ing without modulation is 
0.0028in (about 350 
grooves per inch). In 
practice an average of 
250 g.p.i. is rarely ex- 
ceeded. 


Left: Fig. 4. For a 
given stylus radius and 
lateral velocity of cut, 
distortion is inversely 
proportional to the fourth 
power of the tangential 
(linear) groove speed. 
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Above: Fig. 5. Playing time, for 250 grooves per 
inch, in terms of minimum groove speed, external 
diameter of disc and turntable speed. 


Right : Fig. 6. Relationship between linear groove 
speed and groove diameter. 


inch, but in practice an extra tolerance has to be 
allowed to ensure that grooves do not cut into one 
another. An allowance for this effect leads to a 
groove-to-groove minimum spacing of 0.0035in, 
and a maximum of 280 grooves per inch in silent 
and fairly quiet passages. Heavy recording will 
require an increase of spacing of at least 0.0015in, 
making 0.005in in all, but, as loud passages do not 
in general predominate, it is thought that a vari- 
able groove-pitch system would allow an average 
of 250 grooves per inch. All the following calcu- 
lations of playing time are made on this assumption. 

The distortions which arise in following a groove 
with a needle point of finite size have been analysed 
in detail by Pierce and Hunt’, Lewis and Hunt’, and 
others. Briefly, the expression for distortion contains 
terms of the form: 

r y? 

= 
where r is the needle-tip radius, V is the lateral cut 
velocity, and S is the tangential velocity. This means 
that, in order to produce similar distortion conditions 
S? varies directly with rV. 

In considering harmonic distortion of lower fre- 
quencies, or intermodulation between low and high 
frequencies, both r and V have been reduced by 2.5 
to 1 from their values with standard records, and 
hence the minimum tangential speed may be reduced 
in the same ratio for the same amount of distortion. 
Harmonic distortion of high-frequency notes, or inter- 
modulation between high notes, however, involve 
values of V which are unchanged from the standard 
record, and here a reduction of S in the ratio of the 
square root of 2.5, or only about 1.6, is justified. Taking 
into account the importance of the various types of 
distortion, it is probable that the permissible decrease 
of tangential velocity, from that of the standard record, 
is in the ratio of 2 to 1. 

Existing standard 78-r.p.m. records in extreme cases 


‘ ¥. Acous. Soc. Amer. Vol. 10, July, 1938. 
* 3. Acous. Soc. Amer. Vol. 12,1 anuary, 1941. 
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play to a tangential velocity as low as 16 inches per 
second, and distortion is apparent at the inner grooves, 
if the amplitude of cut is high. In fact the quality in 
loud passages is not noticeably impaired at 22 inches 
per second. On this basis we should recommend that 
microgroove records should preferably be terminated 
at 12 inches per second, and certainly never allowed 
to play beyond 10 inches per second. 

Experience has shown that the distortion which sets 
in at a certain point in the playing of the record, in- 
creases at a rate which appears to be out of all pro- 
portion to the change of radius. It cannot be too 
strongly emphasized that this is completely justified in 
theory by its dependence on the reciprocal of the 
fourth power of the speed. Similarly, we are quite 
justified in drawing a strong distinction between 
speeds differing as little as 12in and 10in per second, 
because this small difference accounts for more than 
a two-fold increase of distortion. This is illustrated in 
Fig. 4. 

Playing Time 

On the assumption of an average of 250 grooves per 
inch, the playing time can be calculated for various 
sizes of record, minimum groove velocities, and turn- 
table speeds. From Fig. 5 it will be seen that for 
each record size and minimum groove velocity there 
is actually an optimum turntable speed; at this speed 
the outermost groove is played at twice the minimum 
groove velocity, and the music occupies just one half 
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Right : 


Data for roin and 
t2in discs replotted 


Left : Fig. 7. Groove 
speed as a function 
of time, with zero 
time at the centre 
of the record. 
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Fig. 8. 


from Fig. 7 with 


MINUTES 


Below: Fig. 9. 
7in. external diameter at alternative turntable speeds. 


(a) 12” RECORD 
| 


| 


DISTORTION (PER CENT ) 


zero time at start 
of outer 


(b) 


MINUTES 


groove. 


Limitation of playing time by distortion at the inside groove diameter for discs of 12in, 1oin and 


10” RECORD 


MINUTES 

of the radius of the record. The curve of playing 
time plotted against turntable speed is, however, very 
flat near its maximum and change of speed by 20 
per cent in either direction from the optimum only 
results in reducing the playing time by 4 per cent from 
the maximum. For this reason, it is only necessary 
to consider the two figures of 334 r.p.m. and 45 r.p.m. 
which have already been adopted: if the optimum for 
any given set of conditions falls centrally between 
these two, no great loss can arise from adopting either. 

It is obvious that linear speed, which has a marked 
effect on quality, is greater at the starting groove of 
a record turning at 45 r.p.m. than on one of the same 
diameter turning at 334 r.p.m., but equally clear that, 
as the needle moves into the centre more rapidly in 
the faster record, the linear speed falls off more 
rapidly. Actually, there is a time at which the two 
records, started at the same instant, will be moving at 
the same linear groove speed and, after this point, the 
record which is rotating at only 334 r.p.m. will actually 
have the higher linear speed and therefore give the 
better quality. This critical point occurs at about 15 
and 18 minutes from the start on 10in and 12in 
records respectively, and occurs at linear speeds of 
about 94 and 114 inches per second. 

In Fig. 6, the variation of groove velocity is plotted 
against the diameter of the groove which is being 
played. The diameter of the inner groove is given 
by the intersection of the appropriate line with the 
limiting groove velocity chosen: from this the useful 
area of the record can be deduced. In Fig. 7, the tan- 
gential speed is plotted against time, and as a matter 
of convenience, zero is the time when the needle 
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reaches the axis of the record. 


To compare the per- 
formance at the two speeds for a particular outer 
groove diameter, the curves are shifted laterally to 
align the points corresponding to the outer groove 
diameters, and the zero is shifted to this actual start- 


ing point. The pairs of lines corresponding to 12in 
and 10in records resulting from this operation are 
shown in Fig. 8, and indicate the critical points 
already mentioned. Graphs of this kind have been 
used, in conjunction with the inverse fourth power 
conversion, to calculate the curves of distortion for 
various record diameters shown in Fig. 9. In each 
case, the starting groove is taken as having a diameter 
half an inch less than the nominal outside diameter of 
the record. 

Summarizing, it can be stated that: 

(a) 12in records can be played at either 334 or 45 
r.p.m. with good quality to 18 minutes. At 45 r.p.m. the 
10 inches per second limit is reached at just over 20 
minutes: at 334 r.p.m. this limit is extended nearly to 
22 minutes. The rise of distortion is illustrated in 
Fig. 9(a). 

(b) 10in records can, in the extreme, be played to 
144 minutes at either speed, but the last 4 minutes of 
playing will have noticeably better quality on the 45- 
r.p.m, record. The lower distortion in the latter case 
is indicated in Fig. 9(b). 

(c) For smaller records, the higher turntable speed 
is unquestionably better: by this means popular 5- 
minute recordings can be made comfortably on 7in 
discs. The advantage is clearly shown in Fig. 9(c). 

In deducing the minimum groove velocity we have 
tacitly assumed that the techniques of recording and 
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45° TIPPED NEEDLE 


Fig. 10. Standard and microgroove sections superimposed 
with needle tips of different radii. 


processing have kept pace with the reduction of needle 
size. Results already achieved show that this is in 
fact possible, but the process requires an increase in 
skill and supervision, and adds considerably to the 
production difficulties. 

If the choice of turntable speeds were completely 
free, it would still be difficult to arrive at a definite 
optimum, because the relative commercial importance 
of short and long recordings exerts so much control on 
the choice. 

It is impracticable to use the optimum speed where 
the record is smaller than 8in, because this, after 
allowing for a run-off groove, would leave an inade- 
quate label diameter. For an 8in record, the opti- 
mum varies from 60 r.p.m. to 50 r.p.m. according to 
the quality permitted. The higher speed should be 
deprecated, however, partly because it allows no mar- 
gin for squeezing a little more on to a record (which 
is quite justifiable where the record ends with a quiet 
passage), and partly because it is. very uneconomical 


for 12in records. The highest speed that should be 
considered is therefore 50 r.p.m. 

At the other end of the scale, the optimum for 12in 
records varies from 40 r.p.m. to 33} r.p.m. according 
to quality, but the loss due to using 40 r.p.m. is, in 
any case, small. The range of choice therefore lies 
between 40 r.p.m. and 50 r.p.m. It should be biased 
to one end or the other of this range according to the 
— importance of large and small records respec- 
tively. 


The Use of Universal Needles 


In this report no account has been taken of the 
American proposals for truncated or other universal 
needles, although we appreciate the practical con- 
venience of such a needle. Most recording com- 
panies are now cutting the 78 r.p.m. type of record 
with a radius at the bottom of the groove of 0.00lin, 
but it must be remembered that there are a large 
number of records in circulation which have a bottom 
radius of at least 0.002in. A universal needle will not 
necessarily ride on the straight walls of a groove unless 
the width at the points of engagement is less than 
0.0024in (for microgroove records) and simultaneously 
greater than 0.0028in (for the older 78 r.p.m. records). 
It follows that, in one case or other, the needle will 
ride on surfaces which are not accurately controlled, 
and noisy results will be obtained. These points will 
be clear from an inspection of Fig. 10. 

Apart from this noise, a needle with a tip of radius 
0.002in, playing a microgroove record, will give four 
times the tracing distortion of the standard (0.00lin 
radius) microgroove needle. 

An elliptical cross-section point with a small radius 
of curvature at the contact edge would reduce the 
distortion, but with a principal radius of 0.002in 
would contact the microgroove at the shoulder, which 
is not desirable. 

I would like to thank Mr. R. E. Spencer for 
collaboration in its preparation. 


FREQUENCY TEST RECORDS 
Calibration Methods Discussed by the B.S.R.A. 


’N the past, standard test records have been taken 
more or less for granted as the basis for compari- 
son of pickup performances. The use of vinyl 

plastic materials for pressing new test records has, 
however, shed some doubt on the validity of many 
earlier assumptions, and to ventilate the matter 
thoroughly, a discussion was held in London on March 
16th by the British Sound Recording Association. 

In opening the discussion, H. Davis, M. Eng., 
M.1.E.E. pointed out that the voltage output from the 
terminals of a pickup represented the performance of 
the combined system of pickup and record. When a 
record groove is traced by a spherical stylus tip, the 
pressure at the point contact is theoretically infinite; 
in practice some deformation of the groove wall 
always takes place until the contact area is sufficient to 
reach equilibrium. One consequence of this deforma- 
tion is that a compliance is added to the equivalent 
mechanical circuit of the system, and the top resonance 
frequency is usually lowered. In addition to deforma- 
tion due to the weight of the pickup head, there is 
the driving force working against the mechanical 
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impedance at the needle point. This force could be 
very high, and at high frequencies accelerations of the 
order of 100g were possible, even though the groove 
deflections were small. 

Unless mechanical impedances were known to be 
negligibly small, it would be better to specify a pickup 
by a family of curves taken in a variety of test record 
materials and to say that the performance lies withia 
these limits. 

In the discussion which followed, various basic 
methods of measuring the depth of modulation were 
discussed, including microscopic examination (diffi- 
cult at high frequencies where amplitudes may be as 
small as 10~‘in); exploration at low speed with light 
stylus pressure and a displacement micrometer; 
measurement of voltage output from a pickup at the 
resonance frequency of the armature and its support- 
ing compliance where mechanical impedance is a mini- 
mum, the speed of the turntable being varied inversely 
as the nominal frequency (working at one frequency 
eliminates the pickup characteristic); and the Buch- 
mann and Meyer optical reflection method. Several 
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speakers underlined the importance of adhering to 
the basic conditions of this test which was applicable 
only to sine waves and required parallel light from a 
narrow source. From experience one speaker sug- 
gested a single-filament motor lamp bulb at 5 or 6ft, 
and an observing telescope of small aperture. 
Comparison of results obtained by Buchmann and 


Marconi Marine research and demon- 
stration yacht ‘‘ Eletira II.’’ 


transmitter - receiver 
(right) ‘Seaphone’’ v.h.f. and 
** Oceanic ’’ sound reproducing equip- 
ment (centre) and transmitter cabinet 
of “ Radiolocator IV’ radar (left) as 
installed in the forward saloon. 


** Transarctic ’’ 


—Marchese Marconi’s famous 


p I ‘O perpetuate the name of Elettra 
steam yacht in which many of 


his early experiments with short 

waves were carried out—the Marconi 

International Marine Communication 

Company have put into commission 

a new diesel-engined yacht, Elettra II, which, in addi- 
tion to providing similar facilities for original experi- 
mental work at sea, will also serve as a floating show- 
room for the latest Marconi Marine equipment. 

The new vessel, which was built by J. Samuel 
White and Company of Cowes, is 72ft overall and 
is driven by twin Gardner diesel engines each rated 
at 150 h.p. The cruising range at 10 knots is 1500 
miles, 

Standard radio equipment at present carried by 
Elettra IT includes the “ Mercury ” long- and medium- 
wave, and “ Electra” medium- and short-wave marine 
communication receivers, conforming to G.P.O. 
specifications for ships’ general-purpose receivers, 
“Lodestone” direction finder for the 550-1200 metre 
range, “ Transarctic ” telephone/telegraph transmitter / 
receiver, “Seaphone” v.h.f. radiotelephone trans- 
mitter receivers (one for use with the Thames tele- 
phone link via Monarch exchange and the other for 
communication with the Marconi Marine Company’s 
East Ham Depot.) 

Radar is represented by the latest “ Radiolocator 
IV” in which the display unit is carried in a compact 
trunnion mounting for fixing in any of the usually 
required positions on board ship. An interesting 
feature of this equipment is that pulse length is auto- 
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Meyer images and electrical methods, using a high- 
grade pickup, showed close agreement in the case of 
the new frequency test records issued by the British 
Sound Recording Association, and members were 
satisfied that the calibration figures represented the 
highest accuracy attainable in measuring the lateral 
velocity of recording. 


A NEW ELETTRA 


Sea-going Research and 


Demonstration Yacht 


matically varied by the range switch, giving 1 usec 
for the long ranges (up to 40 miles) and 0.2 usec for 
greater discrimination at short ranges (minimum one 
mile), The aerial scanner incorporates a built-iry per- 
formance monitor, and extensive facilities are pro- 
vided for checking working conditions by means of 
plug-in meters. The main transmitter cabinet also 
contains a small c.r. tube for observing all essential 
waveforms in various parts of the equipment. 

Echo-sounding gear is also carried, the permanent 
installation being the “Seagraph” recording echo- 
meter. A new visual depth indicator working on the 
principle of a rotating arm carrying a flashing neon 
bulb is undergoing trials and will shortly be put into 
production. It will be known as the “Visette” and 
will have a range up to 130 fathoms, suitable for the 
needs of inshore fishermen and others requiring 
soundings inside the 100-fathom line. 

It is a tribute to the compactness of design that all 
this equipment has been tucked away in this com- 
paratively small ship, without unduly restricting living 
accommodation or the amenities offered to visitors. 
Elettra II will be at Oslo during the conference of 
the international association of radio marine operating 
companies and has a full programme of visits to other 
ports on the Continent and this country. 
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HIGH 
QUALITY 
REPRODUCTION 


“FIFTY and THIRTY WATT” CINEMA AMPLIFIERS 
as illustrated for single or double P.E.C. input with 
separate adjustable bias. Full range of tone controls to 
suit all needs with built-in Exciter Supply if required. 

PRICES range from 344 gns. to 424 gns. 


TYPE C.P. 20A AMPLIFIER 

For AC Mains and 12 volt working giving 15 watts output, 
has switch change-over from AC to DC and “Stand-by” 
positions. Consumes only 54 amperes from 12 volt battery. 
Fitted with mu-metal shielded microphone transformer for 
15 ohm microphone, provision for crystal or moving iron 
pick-up with tone control for bass and top. Outputs for 
7.5 and 15 ohms. Complete in steel case with valves. 


PRICE £28.0.0. 


SRLS NAEP ING Ry NR ERA RAD {CHa 


FOUR-WAY ELECTRONIC MIXER 

This unit has 4 built-in balanced and screened microphone 

transformers, normally of 50-30 ohms impedance. It has 

5 valves and selenium rectifier supplied by its own built- 

in screened power pack consumption 20 watts. Suitable 

for recording and dubbing, or large P.A. Installations 

since it will drive up to six of our 50 watts amplifiers 

whose base dimensions it matches. The standard model has an output impedance of 
20,000 ohms or less and any impedance can be supplied to order. PRICE £24.0.0. 


OTHER MODELS IN OUR RANGE OF AMPLIFIERS 
“SUPER-FIFTY WATT” PRICE 364 gns. 
“THIRTY WATT” » 30% gns. 
“10-15 WATT RECORD REPRODUCER” ,, 254 gns. 


These are fitted in well ventilated steel cases with 
recessed controls, as illustrated. 


Full details upon request. 
EXPORT ENQUIRIES INVITED. 


VORTEXION LIMITED, 257-261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19 
Telephones: LIB 2814 and 6242-3 Telegrams : “ Vortexion, Wimble, London.” 


WIRELESS WORLD Jung, 1951 


YEARS OF 
MAKING FRIENDS 


We have just celebrated our Silver Jubilee, and can look back 
with pride and pleasure over twenty-five years friendly association 
with the Trade, and through them, with the public. 


We like making friends, and the fact that so many ‘‘Stentorian’’ 
users take the trouble to write us is naturally very gratifying. 


These extracts from letters received recently are typical: 


* This particular W/B 10” loudspeaker was purchased during 1928 
and continues to give excellent service ”’ 


** If my Duplex Speaker gives me as good service as my old W/B 
36S model purchased about 14 years ago and still giving good 
results I shall be more than satisfied ’’. 


** .. . one of your Speakers which I purchased in 1931. After 
20 years of continuous use it is today as fine in tone and per- 
formance as the day I bought it”’. 


\ | a9) oa Verb. sap! 
\see e 
ee Sen lortiant 
The finest EXTRA Speaker for any set 


WHITELEY ELECTRICAL RADIO CO. LTD+ MANSFIELD: NOTTS 


5kW vision transmitter suitable 

/ ~—Z for definitions up to the International 

625 standard. Used by the British Broad- 

casting Corporation at their Holme Moss 
Television Transmitting Station. 


MARCONI television 


Made by MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
—the only British firm to make complete equipment for television transmission 


Intermodulation Testing 


Some Pitfalls of “Simplified’’ Routine Methods 


By E. W. BERTH-JONES,* B5e. 


N recent years the conviction has grown that the 

most important single factor in the assessment of 

the quality of audio-frequency apparatus is the 
absence of what is often called “ non-linearity dis- 
tortion,” ‘“‘amplitude distortion,” or ‘ harmonic 
distortion.” A curve may be plotted for the apparatus 
of instantaneous output against the instantaneous value 
of the input producing it. In the case of a purely 
electrical device, such as an amplifier for instance, this 
could represent instantaneous output voltage versus 
instantaneous input voltage. If this graph is a 
perfectly straight line over the working range, then 
the equipment is distortionless ; but if it departs from 
a straight line, then distortion is introduced, hence the 
term “ non-linearity distortion.” The amplification 
(or loss) of the equipment under test is given by the 
slope of the graph, and if this is a curved line, the slope 
(and thus the amplification) changes with the amplitude 
of the applied signal. From this effect the term 
*‘ amplitude distortion ” is derived. 

The curve itself may be expressed as a power series 

of the form :— 

y= at bx + cx? + dx? + ext+... 

(to infinity). . ry sé vot 0) 
where y is the instantaneous output voltage, x is the 
instantaneous input voltage, and a, 6b, c, etc., are 
numerical coefficients. If these coefficients are 
correctly estimated, and the graph of the above 
expression is drawn, it will coincide exactly with the 
curve derived from the apparatus. However, their 
exact assessment is so tedious in most cases, that the 
exercise is not recommended. If we wish to know what 
happens to the output waveform when a sine wave is 
applied to the input, we must replace the “ x” in the 
series by some expression defining the input wave, 
such as :-— 


x = Acos ot om EIA 


(The cosine wave is chosen setter stele we sine, 
simply because it makes the mathematics rather 
simpler. As everyone knows, the two waves have the 
same shape, so it is immaterial which we choose for 
analysis. ) 

The output voltage e, is equal to y, and the graph of 
the output waveform against time is obtained by 
substituting equation (2) in equation (1), thus :— 

éo = y = a+ bAcos wt + cA* cos? wt + 
dA$ cos* wt + eA‘ cost wt + .. (3) 

By means of well-known identities, which any good 
trigonometry book will prove to the satisfaction of one 
and all, the quantities cos? wt, cos* wf, etc., may be 
expressed in terms of cos 2wf, cos 3wt, and so on, 
which are waves at twice, three times, etc., the 
frequency of the original wave, and are known as the 
second, third, and higher harmonics. 

Making the necessary substitutions in equation (3) 


* E.M.L ‘Sutin Ltd. 
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gives a somewhat lengthy expression which may be 
simplified by collecting together all the coefficients of 
COs wt, Cos 2wf, etc., and which then reduces to the 
form :— 


€o = (a + $cA* + geAt) + (OA + }dA®) cos owt 
+ (4cA? + jeA‘) cos 2wt + (dA) cos 3wt + 
($eA*) cos dwt fie ove (4) 


The first term is a constant, itependiods of COS wf, 
This represents a direct current, and is normally 
filtered out from the output by a blocking condenser 
or transformer, so it is of no further interest here. 

The second term is the fundamental, at the original 
frequency, and succeeding terms are second, third, etc., 

onics. An interesting point to note is that even- 
0 harmonics derive entirely from even powers of 
** x,” and odd harmonics entirely from odd powers, 


Two-tone Testing 


A parallel effect becomes significant when we come 
to consider intermodulation distortion. In order to 
measure the intermodulation distortion of a piece of 
apparatus, it is necessary to introduce into the input 
two tones of different frequencies, f, and f,. If there 
is any distortion present, we shall obtain from the 
output the original two frequencies, and in addition 
certain spurious tones which were not present at the 
input. These tones are the harmonics of f, and f,, 
and others which are generally said to occur at 
frequencies equal to the sum and difference of f, and f,. 
It might be worth while to investigate this statement 
to see if it is invariably true. 

In the interest of simplicity in this example, the 
fourth and all higher powers of “‘ x ” in the power series 


TABLE 1 


Expansion of the first four terms of the power series 
y=atbx+cx®?+db+.., 
when x = B cos w,t + C cos wet 


cB? + 4} cC® (direct current term) 


j 
~ oh Be COS wf bape 
bC + 3 dC® + § dB*C) cos wot terms) 


+ 


2 e 
cB on at (second harmonic terms) 


3 : : 
dc as sett } (third harmonic terms) 


cBC cos(w, + wet | 
cBC cos(m; — ag)t 

? dBC? cos(w, + 2we)t 

+ dBC? cos(w, — 2we)t 

} dB*C cos(2w, + we)t 
dB°C cos(2w, — we)t | 
igher order terms. 


. (intermodulation terms) 


++4+++4+4+] 44+] 44+] 4+ 


may be omitted, and since the input now consists of 
two tones, we must write :— 

x = Boos w,t + Coos w,t.. a 
® whereB+ C= Aof equation (2). 

Since the two waves are, in the general case, of 
different frequency and not multiples one of the other, 
they will eventually come into phase with each other 
instantaneously, and this point may be taken as the 
instant when t = 0. This artifice enables us to omit 
any initial phase angle from expression (5) and further 
simplifies the mathematics without invalidating the 
argument. 

Substituting for “x” from (5) in equation (1), 
expanding, and collecting coefficients, the output can 
be expressed in the form shown in Table 1. 

It is perhaps convenient to consider the harmonics 
as being merely a special case of intermodulation, due 
to each fundamental tone beating with itself. In this 
connection it is interesting to see what happens when 
the two tones approach one another in frequency until 
in the limit, they are equal. Then :— 

ad | Ws = @ ** * (6) 

We have already stated that B 4 C= & and it will 
simplify the arithmetic if we make B - - 7A. In 
order that the peaks shall reach the same bert. on the 
distortion curve in each case, it is also necessary to 
stipulate that the two waves are in phase. . 

If we now write w for w, and w,, and $A for B and C, 
in Table 1, and collect together and simplify the 
coefficients of each of the resultant frequencies, we are 
left with :— 

~= C + 4cA*) + (6A + 3dA*) cos wt 

(4cA*) cos 2wt + (4dA*) cos 3ut+ ... (7) 
Pte this with equation (4) for. the single tone. 
In the case of the intermodulation analysis we ea 
agreed to omit the fourth and higher powers of “ x” 
in the series, for simplicity’s sake, so that the enidiiclont 
e in equation (4) becomes zero, if we are to get a direct 
comparison. Rewriting equation (4), omitting all 
terms containing e, results in an expression identical 
with equation (7). 

This result may be said to be obvious, but sometimes 
obvious results do not work out when subjected to 
analysis: and sometimes they are not obvious until 
they have been pointed out. The interesting point to 
be noted is that harmonic distortion and intermodula- 
tion distortion are not two entirely different kinds of 
distortion, as some people seem to think, but are 


Fig. 1. Transfer 
characteristic repre- 
sentative of a two- 
stage amplifier, 
showing even har- 
monic distortion. 


merely two symptoms of the same complaint, namely 
non-linearity of the transfer characteristic. Provided 
enough terms are taken, measurements of either will 
tell the whole story, but there are many cases when it 
is not possible to measure enough terms. 

For example, if we want to assess the distortion of 
a typical audio amplifier at 10 kc/s, we shall. be lucky 
if we can measure even the second harmonic. But by 
letting the 10kc/s note drive the amplifier to the 
required level, and adding a second note of lower level 
and frequency, say 400 c/s, 12 db down in level, we 
can produce intermodulation tones within the pass 
band of the amplifier, which can be measured, as 
described previously in this journal' and elsewhere. 
With most audio-frequency apparatus, the inter- 
modulation percentage usually exceeds the harmonic 
percentage, so that for low distortion levels, it is easier 
to measure, and probably is directly responsible for 
most of the annoyance value of the distortion. 

The method generally employed for measuring the 
intermodulation is to mix the two tones and put them 
through the apparatus under test. The lower fre- 
quency tone is filtered out from the output, and the 
high-frequency tone, which becomes the carrier, 
together with the principal intermodulation products 
in the form of sidebands, is passed to a detector of 
known efficiency (sometimes !). The output of the 
detector will contain the low-frequency tone, together 
with the modified carrier and sidebands, and higher- 
order products. All but the low-frequency tone are 
filtered out, and the latter is measured and compared 
with the amplitude of the carrier which produced it. 
The ratio is expressed as a percentage of the carrier, 
and generally refers to peak values. The r.m.s. or 
arithmetic value sometimes measured and quoted 
cannot be inferred from this, as the sum of all the 
intermodulation products is far from sinusoidal. 

To get an idea of the magnitudes to be expected, let 
us take a very simple case as a practical example. 
Suppose that in equation (1) we make a = 0, b = 250, 
ec=zx2,d=¢e=/f ec. =0 

Then y = 250x + 2x? : 7 oe 
is the equation of the transfer characteristic, and the 
curve is shown in Fig. 1. This might represent a two- 
stage amplifier, having an amplification of 250 times, 
and perhaps in need of a little feedback. Into this 
amplifier we put a 400-c/s sine wave (or cosine wave) 
of amplitude 5. Then A = 5 and » = 27 x 400 in 
equation (2). We shall write the symbol cos (400) to 
represent cos (27 x 400)t, etc. Substituting these 
values in equation (4), we obtain e, = (0 + 25 + 0) 
+ (1,250 + 0) cos (400) + (25 + 0) cos (800) + (0) 
+(0)+ etc. The 2nd harmonic amplitude is 25 
25 x 100 

1,250 
= 2 per cent 2nd harmonic,-and no 3rd or higher. 

Suppose now that we apply two tones simul- 
taneously, namely 400 c/s at amplitude 4, and 4,000 c/s 
at amplitude 1. Then 

1,C=4,andB+C=$-A=5. 

Sybstituting these values in Table 1, and simplifying 
we obtain 

@) = 17 +. 250 cos (4,000) + 1,000 cos (400) 

+ 1 cos (8,000) + 16 cos (800) 

+ 8 cos (4,400) + 8 cos (3,600). 
From this, filter out all frequencies below, say, 
2,000 c/s (taking care that the filter coils do not intro- 


ie Intermodulation Distortion,” 
. 122. 


when the fundamental is 1,250, i.e., there is 
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duce more intermodulation than the amplifier under 
test) leaving :— 
250 cos (4,000) + cos (8,000) 
+ 8 cos (4,400) + 8 cos (3,600). 
The last two terms of this expression are 
8{[cos (4,000 + 400) + cos wrgent - 
8[2 cos (4,000) cos (400)] .. (9) 
The signal thus consists of 
250 cos (4,000) + 16 cos (4,000) cos (400) 
+ cos (8,000) 
16 

5 1 
250 1 350 cos (400) | cos 4,000 

+ cos (8,000) <4 -» (10) 
As is well known, the first part of this expression 
represents a 4,000 c/s carrier modulated to a depth of 
pad 6.4 per cent by a 400 c/s tone. If this combina- 
tion is passed through a detector, and all frequencies 
above, say 600 c/s are filtered out, we shall be left with 
a 400 c/s tone whose magnitude will be 6.4 per cent 
of the carrier level measured at the detector input, 
provided that the detector efficiency is 100 per cent. 

To get the true value, the measured level must be 
divided by the detector efficiency, and as this is liable 
to be variable with carrier strength, measurements 
should always be made at a fixed carrier level. The 
problem of measuring accurately the detector efficiency 
is probably the most difficult one to be solved in making 
up an intermodulation test set, and is one frequently 
overlooked. A diode detector operated at 10 volts or 
more input, with a condenser of optimum value in 
parallel with a high-resistance load, has a fairly high 
efficiency (about 92 per cent with practical component 
values, for a frequency ratio of 10: 1), but even so it 
should be checked if good accuracy is desired. 

The question of detector efficiency has been very 
fully treated in the literature*, and it is not proposed 
to go more fully into it here, except to emphasize its 
importance. For example, it sometimes happens that 
the two frequencies are so chosen that an important 
intermodulation product falls within an octave or so 
of the carrier. Under these conditions, it is not safe 
to use a reservoir condenser after the detector, and 


1 
the efficiency falls to Unless allowance is made for 
TT 


this, the amplifier under tést will appear about three 
times better than it really is! The filter may modify 
the detector behaviour considerably, and it is advisable 
to use a buffer valve between detector and filter. 

It has been shown that in the case under discussion, 
the intermodulation product is 6.4 per cent of the 
carrier, and we started with a 4,000c/s carrier of 
one-fifth of the total amplitude. The intermodulation 


; 6.4 
product is thus only -— or 1.3 per cent of the total 


input wave, and, on the face of it, would appear more 
difficult to measure than the 2 per cent harmonic in 
the single tone case. However, after filtering, it is 
permissible to amplify the carrier and sidebdnds 
considerably, even at the risk of some distortion, 
without the intermodulation depth being materially 
affected. This gives the intermodulation test method 
a slight advantage. 

One further practical example is of considerable 
interest. Using exactly the same process as in the 
previous example, let us introduce, in equation (1) 

fhe adnan ido. p-tratin a B03 hy etc. = o. 


“ Radio ‘Receiver | Design,” ~ by K. R. Stuiley_ ‘Part 1 p. 369. 
Chastes & Hall.) 
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“oe the equation of the transfer characteristic is 
= 250x — 2x* ; RE 4 ee 
and its shape i is shown in Fig. 2. This might represent 
a poor gramophone pickup, an overloaded transformer, 
or a well-balanced push-pull amplifier driven up to 
overload point. We shall again put in a single 400 c/s 
note of amplitude A = 5. Substituting these values in 
equation (4) rat have 
é5 = (0-4 + 0) + (1,250 — 187.5) cos (400) 
' Pd - (62.5) cos (1,200) + (0) + .. (12) 
The 3rd harmonic term is 62.5 when the fundamental 
is 1,062.5 and the 3rd harmonic is therefore about 
5.9 per cent of the fundamental. For the inter- 
modulation case, we apply the same tones as before, 
and again B= 1, 4 and B+C=A= 5. 
Substitute in Table 1, filter out all frequencies below, 
say 2,000 c/s, as before, and simplify, and we get 


48 
éy = 200.5 ~ 5005 cos (800) | cos (4,000) 


— $.cos (12,000) — 12 cos (8,000) cos (400).. (13) 
The last term has no carrier, so only the first term will 
be demodulated in the detector. But in this expression 
there is no 400 c/s term in the modulation bracket, so 
nothing will pass through the 600 c/s low-pass filter, 
and no distortion will be measured on the inter- 
modulation meter! From the harmonic distortion 
test, however, we already know that the distortion is 
somewhat fearsome, nearly 6 per cent of third! 
Obviously one up to harmonic testing. 


Design Precautions 


Of course, if we are aware that the principal inter- 
modulation tone occurs at 800 c/s we can alter the 
cut-off frequency of the low-pass filter so that it will 
pass. Even so, the reservoir condenser of the detector, 
which has been made of optimum value to give the 
highest possible detector efficiency for a modulation 
tone of 400 c/s, will bypass the 800 c/s tone partially, 
with the result that the effective overall efficiency of 
the detector will fall to about 75 per cent. If we 
redesign the detector for 800 c/s with a carrier of 
4,000 c/s, the optimum overall efficiency becomes about 
90 per cent. But we should be lucky if the equipment 
under test had a transfer characteristic represented by 
as simple a power series as the one we have chosen, 
and maybe there are important intermodulation 
products at 1,200 and 1,600c/s. It is these factors 


Fig. 2. Transfer 
characteristic of a 
typical overdriven 
push - pull stage, 
showing odd har- 
monic distortion. 


which cause the wide divergences of intermodulation 
reading as measured on different measuring sets. 
/The great danger lies in the fact that, in the push- 
pull amplifier example just considered, there would in 
Practice almost certainly be some second harmonic 
distortion, and therefore some 400 c/s, intermodulation 
Present in the output—say 5 per cent. With the 
original 600 c/s filter, this would be measured, and 
might well be quoted as the intermodulation figure 
for the amplifier. Equation (13) has shown us that 
the principal intermodulation tone is at 800 c/s, and 


its modulation depth is a or nearly 24 per cent! 


To generalize, it may be said that, in cases where 
second harmonic distortion predominates, the principal 
intermodulation product will occur at the difference 
frequency of the two tones, but where third harmonic 
is greater, it will fall at (f, + 2f.) or (2f, +f) 


it ea 


it is safer to measure all the separate intermodulation 
products with an analyser. 

The moral of this story is that, while intermodulation 
testing is a very useful tool, always make sure that the 
test equipment fully covers all the requirements. And 
that is not as simple as we are sometimes led to believe. 


General reference: “An Analysis of the Intermodulation Method 
of Distortion Measurement,” by W. S. Warren and W. R. Hewlett. 
Proc. L.R.E., Vol. 36, No. 4, April, 1948. 


APPENDIX 


The following trigonometrical identities are useful in 
deriving the equations, and Table 1. 
cos (8 + ¢) == cos 6cos ¢ — sin @sin ¢ 
cos (8 — 4) = cos 8cos ¢ + sin @sin ¢ 
Whence, adding, cos (@ + ¢) + cos (@— ¢) = 2cos 9cos 4 
or if @ = ¢, cos 20 + 1 = 2 cos?@ 
It follows from this that 
cos?@ = } cos 20 + 4 


© AEA Del. | 


depending on the values of the coefficients. If higher 


4 ‘ 1 cos?@ = } cos 6 + } cos 30 
order harmonics are present in any great magnitude, 


cos*t# = $ + cos 20+ } cos 40. 


New Daventry Station 


200-kW Transmitter Designed for Unattended Working 


By R. W. HALLOWS, M.A. (Cantab.), M.LE.E. 


HE first question that a visitor to the B.B.C.’s new 

“Third Programme” station at Daventry feels inclined 

to ask is: “ Where’s the transmitter?” For he is taken to 
begin with to a large field in which the only visible radio 
feature is a 725ft lattice mast and no building save the small 
aerial tuning house is to be seen. The transmitter is in fact a 
mile away on the other side of an intervening hill. The reason 
for this unconventional layout is that the transmitter occupies 
the hall which originally housed the old 5XX. Near this there 
are now numerous aerial arrays belonging to the shortwave 
transmitters; interaction between these and the new station’s 
vertical radiator would have been inevitable, had it been 
erected on the site. 

The transmission line, which is actually 2,640. yards in 
length, is of the open-wire unbalanced type. The inner con- 
ductor consists of four No. 6 gauge copper wires spaced round 
the circumference of a half-inch circle; the outer conductor 
has eight wires of the same gauge spaced round an 18in circle. 
The line is carried on 18ft steel poles at 50yd intervals. A re- 
markable feature is that the loss over this great length of line 
is rather less than 0.35 db: to obtain an aerial output of 150 kW 
the input needed from the transmitter is 162 kW. 

The vertical radiator normally operates as a virtual dipole, 
the feed being to its nodal point. The mast is divided into 
two sections by an insulator at 460ft from the ground. The 
upper section has a “capacitance top” consisting of six 35ft 
horizontal spokes, with their outer ends inter-connected by 
wires, and the two sections are balanced by high-Q loading 
inductances in the aerial tuning house. Centre-feed has been 
adopted with a view to minimizing high-angle radiation due 
to feed-current effects; with a comparatively feeble sky-wave a 
large fading-free service area is ensured. 

It was expected that this first-class service area of the new 


Top section of the Daventry mast, showing 
the insulated “‘ break ’’. The radiator is fed 
at this point through a concentric line. 


236 WIRELESS WoRrLD, JUNE 1951 


station would have a radius of the order of 100 miles 
_ this expectation seems generally to have been ful- 
ed. 

The aerial may also be fed from the bottom as a 
Stand-by measure, in which case it functions as a 
normal series-loaded mast radiator. The switches con- 
trolling the centre-feed and bottom-feed coupling 
equipments in the aerial tuning house are remotely 
controlled from the main transmitter building. 

It seems almost uncanny that a high-powered 
station should have been designed for unattended 
working; yet, once the Third Programme station has 
been run in, it is intended that there should normally 
be no one in the transmitter hall while it is operating. 
Automatic monitoring apparatus will keep an untiring 
electronic eye on the quality, continuously comparing 
the signal radiated from the aerial with the signal at 
its point of origin in London, and sounding an alarm 
bell in the nearby short-wave transmitter building on 
the occurrence of a defect serious enough to cause any 
kind of distortion noticeable to the ears of listeners. 
This is the first application of automatic monitoring to 
a high-power transmission. 

It is likely that the station will eventually be op- 
erated entirely by remote control, either from another 
building at Daventry or from London. Experiments 
are in progress with apparatus which enables the 
transmitter to be switched on or off from a distant 
point and connected either to the aerial or to a test 
load. There is, however, one difficulty here: the 
transmitter is a “twin”, consisting of two 100-kilowatt 
plants working in parallel, and the necessary phasing 
must be done by engineers on the spot. 

Though the available output power is 200 kW, only 
150 kW can be used at present, owing to the limita- 


tions imposed by the Copenhagen Plan. The ‘advan- 
tage of using coupled transmitters for broadcasting is 
that, should one of them break down the other carries 


on the service; in the present instance the power of 
the transmitter left in action could presumably be run 
up to 100 kW and there should be no serious fall in 
signal strength. 

There are many points of interest about the two 
transmitting sets. Not so many years ago the construc- 
tion of the first transmitters to use water-cooled valves 
was hailed as a great advance in wireless technique, as 
indeed it was. To-day, the Third Programme trans- 
mitter marks an even greater step forward by using 
air-cooled valves throughout! The anomaly is, of 
course, only apparent. Water-cooling, when it was 
introduced, made really high-powered broadcasting 
possible by providing the only means then known of 
dissipating heat sufficiently rapidly. The necessary 
water circulating apparatus is, however, expensive be- 
sides occupying a great deal of space and involving the 
use of rotating machinery. Air-cooling on the grand 
scale (each 100 kW section of the transmitter requires 
some 12,000 cubic feet of air per minute) is a greater 
advance, since it is cheaper to install, needs far less 
space and contains no rotating machinery except the 
blower. It also lends itself readily to remote control. 
The air-blower, by the way, is the only rotary machine 
in the transmitter building, for the filaments of all 
valves are heated by a.c. ' 

The use of air cooling has been made possible 
partly by special valve design and partly by sharing 
out the load amongst a considerable number of valves. 
In either half of the transmitter there are four BR126 
triodes in parallel push-pull in both the final ampli- 
fier and the final modulator stage. Sixteen valves, 
therefore, take part in providing the normal 150 or 
possible 200 kilowatts of modulated output power, 

The 12,000-V h.t. supply for the modulator and 
modulated amplifier is provided by six single-anode 
mercury-arc rectifiers in a full-wave three-phase cir- 
cuit. The system is more compact than those using 


One 100-kilowatt unit (with combining unit at extreme left) of the high-power Marconi air-cooled transmitter at the 


new Daventry station. 
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multi-anode rectifiers and enables a h.v. transformer 
of ordinary type to be used. * 

The control desk is striking by reason of its neat 
and convenient layout and of the completely tempor- 
ary-mental-aberration-proof arrangement. When the 
station is being controlled manually the engineer in 
charge can see the transmitter through the large win- 
dows in front of him. The controls—reminiscent of 
those of some wartime radar sets—are interlocking, 
with automatic time-delay contactors where necessary. 
Thus the filaments cannot be switched on until the 
air-blower has been started; after the filament button 
has been pressed there is an appropriate warming-up 
time before a pilot lamp lights up to show that the 
full voltage has been applied; h.t. voltage cannot be 
fed to the anodes until the grids have their proper 
biasing voltages. 

Either half of the transmitter may be connected to 
the aerial or to a water-cooled artificial load, a con- 
spicuous green arrow on the front of the transmitter 
concerned lighting up and indicating unmistakably 
which connection has been made. 

Can we see in this Third Programme transmitter 
the shape of things to come in the design and lay-out 
of broadcasting networks? I believe that we can. 
Giving one’s imagination play, one sees each network 
of the future as a number of high-, medium- and low- 
powered “slaves”, all remotely controlled by a central 
“master” station and all virtually unattended. Rapid 
developments are taking place in remote-control 
methods and the system seems certain to have wider 
and wider applications as time goes on. If all new 
stations (except, possibly, those of very small power) 
are to be of the twin-transmitter type, as I believe will 
be the case, remote control may eventually be able to 
take charge of the phasing. And may not the auto- 
matic monitor develop into something more than a 
warning device? It appears well! within the bounds 
of possibility that the “ automatic controller” of some 
years hence may be able to “interpret” the signals 
of its monitoring section and to set on foot in its con- 
trolling section the action necessary to correct the de- 
fects to which they call attention without any human 
intervention. 


Electromagnetic Gramophone 
Pickups 
Design Problems Discussed by the B.S.R.A. 


JNDER the title “The Design of Magnetic and 
Dynamic Pickups,” H. J. Leak, M.Brit.I.R.E., gave 

a lecture and demonstration to the British Sound Re- 
cording Association on April 20, on the relative merits 
of moving-iron and moving-coil types. After describ- 
ing the principles underlying their operation, he gave 
demonstrations using intermodulation and square- 
wave test records in conjunction with a large-diameter 
demonstration c.r. oscilloscope in support of his 
preference for the moving-coil type. He pointed out 
the possibility of non-linearity in moving-iron pickups 
arising from the square-law variation of attraction as 
the armature was deflected from the mid-position 
towards either of the pole pieces, and also from 
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hysteresis arising from the cyclical change of flux in 
the armature. 

In the discussion which followed defenders of the 
moving-iron principle, while admitting the existence ° 
of these potential sources of distortion, showed that 
by choice of suitable materials and proper design they 
could be reduced to levels comparable with distor- 
tions which might arise from non-uniformity of the 
field in moving-coil pickups. In the moving-iron 
pickup it was pointed out thay the non-linearity was 
of opposite sense on each side of the mid-position and 
that for small amplitudes the response was linear. 

Reference was made to the rustling noise which is 
often heard when the armature of a moving-iron 
pickup is moved from side to side, slowly by hand. 
This was attributed to Barkhausen noise which arises 
from the discrete orientation of particles in the crys- 
talline structure of the magnetic material. There is a 
threshold value below which this effect is not ob- 
served, and, as in the case of distortion, the obvious 
solution would be to design for operation at low 
levels. 


R.E.C. Compenents Specifications 


JN order to cover all radio requirements it is recom- 

mended by the Radio Industry Council that com- 
ponents be classified under three headings, red, yel- 
low and green in descending order according to their 
ability to withstand extremes of temperature and 
humidity. 

Specifications covering the classifications, dimen- 
sions, conditions of use, types, tolerances, methods 
of storage, electrical and mechanical tests, where 
appropriate, of a number of different components 
have been issued so far, and it is proposed to deal 
with all components in a like manner in future 
publications. 

Among the latest specifications issued by the R.I.C. 
are those for variable capacitors (RIC/141), fixed 
paper capacitors (RIC/136), small power trans- 
formers (RIC/214), plugs and sockets for use up to 
_ (RIC/321), and for use above 1 Mc/s (RIC/ 
322). 

A colour code for fixed capacitors has at long last 
been agreed. This is the same as that used for re- 
sistors, the values indicated being in picofarads. The 
alternative numerical method of marking is optional. 

Copies of these specifications, which are intended 
for use within the radio industry only, and of all 
earlier issues, can be obtained from The Radio Indus- 
try Council, 59, Russell Square, London, W.C.1, the 
price being 5s each. 


FROM AERIAL TO LOUDSPEAKER 


A STEP-BY-STEP survey of the superhet is given by 
W. E. Miller, Editor of our associate journal The 
Wireless & Electrical Trader, in his book, “Radio 
Circuits,” the third edition of which has recently been 
issued by the Trader Publishing Company. This edition 
includes a new chapter on the “all-dry” portable and 
band — and automatic tuning. This 120-page book, 


which 64 diagrams, costs 5s (postage 4d). 
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53 Ranges with Rotary Switch Selection 


This uniquely comprehensive Test Set has 53 ranges for 
measuring A.C. and D.C. current and voltage, resistan 


and insulation. It is completely self-contained, wi 
The internal batteries to provide power for the ohms ranges an 


self-contained power pack for insulation measurement 
500v. Selection is carried out by two 20-position switches, 
A fully-protective safety device is fitted and is operati 
for forward or reverse overload. The 150-division 6i 
scale is uniformly divided and is fitted with an anti-paralla 
ed 3D mirror. The set is enclosed in a handsome bakelite 
and fully complies with B.S.S. No. 89, covering first-grad 


. Full details of the ranges covered, and of th 
Multi-Range —ampex s 


complete specification, will gladly be supplied on request. 


Test Set SANGAMO WESTON LIMITED 
ENFIELD, MIDDLESEX 


TELEPHONE: ENFIELD 3434 (6 LINES) AND 1242 (4 LINES) 
TELEGRAMS: SANWEST, ENFIELD 
BRANCHES : 
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Frequency 


2—Sidebands and Noise 


EFORE we start on what is bound to be rather 
less simple than iast month’s general review 
of f.m., let us be quite clear about the various 

frequencies involved : 

Carrier-wave frequency, f.. The frequency of the 
radiated waves, usually reckoned when they are not 
being modulated. Commonly of the 100-Mc/s order. 

Modulation frequency, fm. The frequency at which 
tf. is “wobbled” by modulation; e.g., for sound, 
anything up to 10-20 kc/s. 

Frequency swing, f,. The amount of the “ wobble ” 
each side of unmodulated f.., For example, if f, is 
30 kc/s and f, is 90 Mc/s, the carrier frequency wobbles 
between 89.97 and 90.03 Mc/s (Fig. 1). It is a measure 
of the depth of modulation, 

Frequency deviation, f, The maximum hone sag f 
swing allowed at a particular station. A stan ta 
for broadcasting is 75 kc/s. 

The ratio /,/f,, is the 
modulation index (M) and 
Jaimax. f is the deviation 
ratio. Whereas the devia- . 
tion ratio is part of the fixed 


Modulation 


By 


“CATHODE RAY” 


proof for amplitude modulation, and it is far more 
difficult—I would be inclined to say impossible—to 
visualize. But it is quite easy to get a picture of both 
by a simple vector . In case you are not 
already familiar with the vector diagram for a.m. I will 
begin with that. 

The length of a vector, you will remember, represents 
the magnitude of an alternating voltage (or current), 
and the frequency is represented by the number of 
anticlockwise revolutions the vector makes per second. 
So an unmodulated carrier wave is represented by a 
single vector rotating at f. revs. per Since 
f. is a radio frequency, it is rather difficult to see what 
it is doing when it is turning so fast. But if we climb 
on to it so that we are rotating at the same speed it will 
seem to be standing still, relative to us, and we can 
study it closely. If it is to represent amplitude modula- 
tion it must alternately 
lengthen and shorten /, 
times per second without 
altering its own frequency 
of rotation. But it is not in 
the nature of vectors to 


specification of a station, the 
modulation index refers to 
what is actually happening 
at any given moment, and is 
continually varying during 
anormal programme. Since 
the effect of modulation is 
to vary the radiated fre- 
quency between f,—/, and 
ft. + fe as extreme limits, 
it probably seems obvious that the 
bandwidth occupied by the station is 
2f,. Actually that is true only when 
the frequency is varied infinitely 
slowly. When it is varied at the fre- 
quency /,,, and f,, is comparable with 
or greater than f,, the frequency band 
is considerably broadened. In fact 
it is rather more than either 2f, or 
2fm or even 2(fa + fm). 

Another thing about frequency 
modulation—and this may seem even 
more incredible—is that although 
modulation by a constant f,, causes 
the carrier frequency to slide con- 
tinuously te and fro between its 
limits, it is the same thing as a 
number of fixed frequencies, just like 
the carrier-wave and sidebands in 
amplitude modulation but rather 
more complicated. This statement 
probably sounds as sensible as saying 
that a man journeying to and fro 
every day between home and work 
is no different from the same man 
standing still all the time at a num- 
ber of points en route. The mathe- 
matical proof of the above facts is 
more difficult than the corresponding 


Fig. 1. 


Fig. 2. 
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Frequency diagram illustrating the meaning 
of frequency swing, f, 
in this example is 90 Mc/s, and f, is 30 kc/s. 


(a) When a carrier wave, 
represented by the vector OC, 
and a single side frequency, 
represented by CM, are added 
together, the resultant (OM) alter- 
nately lengthens and shortens 
(amplitude modulation) and aiso 
wags from side to side of OC. 
(b) But if there are two side 
frequencies, ge lower and 
vectors CM, and M,M, rotate 
in opposite directions relative to 
OC, the resultant (OM,) shows 
pure amplitude modulation. 


lengthen and shorten just 
by themselves. However, a 
vector can be lengthened by 
adding another vector to it 
in the same phase, or short- - 
ened by adding another 
cs one to it in opposite phase. 
A single extra vector, if it 
rotates relatively to the first, 
comes. alternately into 
phase and opposite phase, so when 
added to it does give a resultant that 
alternately lengthens and shortens. 
But unfortunately the resultant 
also wags from side to side, like the 
connecting in an engine (Fig. 
2(a)). This undesired complication 
can be avoided if instead of adding 
a single extra vector we add a pair of 
them, both rotating at the same speed 
relative to the carrier-wave vector, 
but in opposite directions. If all 
three start off in the same phase, the 
vector sum of the three is always in 
phase with the carrier-wave vector, 
but is alternately longer and shorter ; 
and if the two extra vectors rotate at 
constant speed, the lengthening and 
shortening follow a sine-wave law. 
(You can demonstrate this for your- 
self by drawing Fig. 2(b) with CM, 
and M, M, at + 0°, 30°, 60°, 90°, 
120°, etc., up to 360°, relative to oc, 
and "plotting the length of OM, 
against angle). If their speed relative 
to OC is +f,, and —f,, respectively, 
then their actual speed is f, + 
and f. — f». What we have done, 
therefore, is to show that this group 
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Fig. 3. lf M, M, 
in Fig. 2(b) is re- 
versed in phase, 
the result is phase 
and frequency 
modulation,mix- 
ed with a little 
a.m, 


(CC’) 


Fig. 5. With a wider angle 
COM, it is necessary to correct 
for the difference in length 
(amplitude modulation) be- 
tween OM, and OC by a second 
pair of side frequency vectors, 
which add to OC in the centre 
position 


and subtract 


from it at the extremes (M, 


M’,). 


of three vectors, ali of constant length, adds up to 
a single vector of alternating length—which clearly 
represents an amplitude-modulated carrier wave. 
(And in case you feel that this is only a pretty picture 
.on paper, it should be said that if you actually 
take three oscillators and adjust their frequencies, 
phases, and amplitudes suitably and add their 
outputs together the result. cannot in any way be 
distinguished from the result of amplitude-modulating 
a single oscillator). 

Frequency modulation can be demonstrated by a 
surprisingly slight modification of Fig. 2(b). All you 
have to do is reverse one of the “ sideband ”’ vectors. 
The resultant of the two is then at right angles to the 
carrier-wave vector, instead of being in the same phase 
(positively and negatively in turn). The resultant 
of all three, OM, in Fig. 3, then wags from side to 
side /,, times per second. When it coincides in position 
with OC it is moving at its fastest relative to OC, 
alternately to left and right. During its leftward 
wag it is rotating faster than OC, and during its 
rightward wag slower. This represents an alternating 
voltage (or current) whose frequency alternately 
increases and decreases. So now we see that the 
same fixed-frequency carrier and sideband frequencies, 
by a change in phase relationship, add up to a fre- 
quency-modulated carrier wave. 

The only flaw in this second demonstration is that 
the resultant OM, not only gains and loses in frequency 
but also lengthens and shortens somewhat ; in other 
words, we get some a.m. mixed with our fm. The 
effect is small so long as the sideband components 
CM, and M,M, are much shorter than OC, making 
the angle COM, always quite small. 1 have empha- 
sized those words because they are an important clue 
to the significance of M, the modulation index. The 
official title of the angle COM, is phase swing, but I 
am going to stick to my highly unofficial term, “‘ angle 
of wag.” 

Of the several important matters arising at this 
point, the first that should be noted is that the usual 
modulation sidebands, f.+‘f, and f, —f,; still 
appear, entirely regardless of the extent to which 
the carrier-wave is wobbled. So bang go the dreams 
of the would-be inventors who hoped to keep down the 


Left : Fig. 4. 


RELATIVE AMPLITUDE 


FREQUENCY 


Right : Fig. 6. The frequency diagram all a 
(or spectrum) when the angle of wag is \ 
nearly + 30°. 


bandwidth by narrow frequency deviation. The only 
objection that could be raised to this conclusion is 
that what has been demonstrated in Fig. 3 is not pure 
f.m. but a mixture of f.m. and a.m. Any faint hope 
that the measures necessary to eliminate the remaining 
a.m. might somehow narrow the frequency band is 
doomed to worse than disappointment. To start with, 
it is obvious that the more the frequency swing is 
reduced, the more the angle of wag is reduced, and the 
more nearly one approaches pure f.m. It is easy to see, 
by considering Fig. 3, that if f, is made very much 
less than f,,, the result is almost pure f.m., in which 
the sideband waves are equal to f. + fm and te —Im 
and are very small compared with the carrier wave. 
This situation can be depicted as in Fig 4. The 
2f,, bandwidth can only be narrowed by stopping 
modulation altogether. 


Balancing out the A.M. 


The next thing is to find how to eliminate the a.m. 
when the angle of wag is not extremely small. What we 
have to do is to shorten the resultant vector at the 
limits of its wag, and perhaps lengthen it in its centre 
position. Fig. 5 shows the Fig. 3 diagram at its extreme 
limits with a fairly wide angle, and obviously the result- 
ant vector OM, is considerably longer in those 
positions than in the centre, where it is equal to OC. 
But if an extra bit is added to OC in the centre position, 
making the resultant OC’, and taken off from it at 
the extrencs, making it OM’,, it is possible to make 
OC’ and OM’, the same length. Note that this 
necessitates two lengthenings and shortenings for 
every one modulation cycle. So we can get it by adding 
another pair of comparatively small vectors, rotating 
like CM, and M,M, in opposite directions to OC, 
but at twice the frequency (i.e., 2f,,). The phases of 
these two new vectors will have to be the same as 
those in Fig. 2 (because we want to balance out an 
unwanted a.m. without introducing any more f.m.), 
and their combined length must be half the difference 
between OM, and OC, so that when they are added 
to OC and subtracted from OM, the result will be 
equal. We can now see that with increased frequency 


When frequency modu- 
lation is such that the phase angle 
represented by COM, in Fig. 3 is kept 
very small, the carrier and one pair of 
side waves are all that are present in 
appreciable strength, and the frequency 
diagram is like this ) 


(angle = + 6°). 
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swing Fig. 4 will turn into something like Fig. 6. 
The bandwidth of the transmission is double what 
it would be with undistorted a.m. 

It is obviously going to be a more complicated 
business finding out if these “‘ second-order ” vectors 
neutralize the unwanted a.m. completely at all angles 
and not just at the centre and extreme positions. 
If you are sufficiently energetic and interested you 
will draw another set of vector di $s very accurately 
to find out. If not, you will probably take my word for 
what you may have instinctively suspected—that they 
do not. The approximation is quite good up to about 
45°, but beyond that it is necessary to recognize the 
existence of what had previously been negligibly 
small third-order vectors, spaced 3f,, in wes gored 
from the carrier wave. The greater the angle, the 
larger the number of these side frequencies and the 
greater the bandwidth occupied by the transmitter. 
The exact amplitudes can be calculated mathematically 
by the use of Bessel functions. This sounds very 
highbrow, but fortunately graphs or tables of Bessel 
functions are given in most engineering reference books 
and (as Dr. E. K. Sandeman put it in a remark that 
deserves to become a classic) “the fact that these 
(graphs) are called Bessel functions does not make the 
curves any more difficult to read.” 


Angle of wag and f, 


Up to now we have been accepting the angle of 
wag as a measure of the frequency swing f,, but have 
not yet discovered exactly how the two things are 
related. We do know that f, is represented by the 
rate at which the vector OM, is gaining or losing on 
OC when it coincides in position with OC. The 
greater f,, the greater the angle it will make in a given 


time. The given time, of course, is one quarter of 
a modulation cycle. So the angle can also be increased 
by increasing the time occupied by the modulation 
cycle—in other words, by reducing f,. As a matter 
of fact, if the angle of wag, which we can denote by 
¢, is reckoned in radians (1 radian =180/n degrees), 
and the modulation waveform is sinusoidal, it is 
related to f, and f,, in the following simple manner : 
fi 

P 

But we have already defined f,/f,, as M, the modula- 
tion index. So ¢=M, and this is why M is signi- 
ficant—the sideband structure of an f.m. transmission 
depends entirely on it. 

The Bessel functions that give the relative ampli- 
tudes of the component waves in f.m. are in fact 
functions of M. They are denoted by J, and a graph 
or table for J,(M) shows how the amplitude of the 
nth side frequencies (f, +nf,) varies as M is varied. 
I have not reproduced any graphs or tables here, but 
anyone interested can look them up ; for example in 
Sandeman’s “‘ Radio Engineering ” Vol. 1, p. 550. 

Fig. 4 was drawn for M = 0.1 (¢ = nearly 6°) 
and Fig. 6 for M = 0.5 (¢ = 29°). Fig 7 extends the 
picture gallery to include M equal to 1, 2.5, and 10. 
The last of these shows sidebands something like 
14 times as wide as with a.m. And the last two show 
another interesting difference from a.m.—the ampli- 
tude of the carrier wave itself is very much affected 
by depth of modulation. For any M it is given by 
J, (M), relative to 1 for no modulation. 

This may be the right moment for saying something 
about phase modulation. What one actually sees, 
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looking at Fig. 3 in motion, is phase modulation rather 
than frequency modulation. ‘fhe phase of the result- 
ant vector OM, is quite plainly shifting to and fro 
relative to OC. We know that in order to do so its 
frequency must or rise and fall. But the fre- 
quency changes do not actually show up on the diagram 
so directly as the phase changes. In fact, when OM, 
has deviated farthest from OC there is no difference 
in frequency between them, and when the ——— 
deviates most the two vectors coincide. So is there 
any particular point in calling i fm. rather than p.m. ? 

yok t they both the same, anyway ? 

In a sense they obviously are, and yet in another 
sense they aren’t. Quite clearly it is impossible to 
alter the frequency of a carrier wave without altering 
its phase relative to what it would have been if the 
frequency had not been altered. And vice versa. 
If we were interested in only a single modulation 
frequency, then f.m. and p.m. would be practically 
the same thing. But now suppose we double /,, 
in Fig. 3. This means that each modulation cycle 
lasts only half as long. So if the frequency swing 
is kept the same as before, it has only half the time in 
which to build up a phase shift, and the phase shift 
will be halved. On the other hand if the phase swing 
is kept constant the frequency swing must be doubled 
to obtain it in half the time. 

Calculus students will see at once that this relation- 
ship between frequency and phase is f = d¢/dt or 
¢ = ffdt. The same relationship exists between 
speed and distance. You may care to think out the 
analogy of a piston in an engine, or constant-velocity 
and constant-amplitude gramophone recording. 

The practical point is that if an f.m. receiver were 
used with a p.m. transmitter (or vice-versa) the results — 
would be unsatisfactory. The p.m. transmitter would 
represent equal modulation at all frequencies by equal 
phase swings, which would mean that the frequency 


(a) M=ro0 


(b) M=25 


Pree, 


Fig. 7. The modulation index, M, which is equal 
to the angle of wag (in radians), is 0.1 in Fig. 4 and 
0.5 in Fig. 6. Here are some more spectra, for M 

I, 2.5, and 10. Note how complicated f.m. sidebands 
become even when there is only one modulation 
frequency, if the frequency swing is relatively large. 
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swings would be proportional to modulation frequency, 
and reception would be decidedly lacking in bass 
and superabundant in “top.” As a matter of fact, 
for a reason I shall explain presently, actual f.m. 
transmitters and receivers for broadcasting change- 
over to p.m. from about 3,000 c/s upwards. 

And that is the cue to consider how f.m. (and p.m.) 
differ from a.m. as regards noise. Of the two radi- 
cally different kinds described last month, let us take 
random or “fluctuation” noise first. It sounds like 
continuously escaping steam or rushing water in the 
background, and is inevitable whenever a large amount 
of amplification has to be used, as when receiving a 
very weak signal. I say “ background ” because if 
fluctuation noise wikia were anything like as strong 
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Fig. 8. Spectrum of carrier-wave and fluctuation 
noise after passing through a perfect band-pass r.f. 
tuner with 30 kc/s bandwidth. - 


Fig. 9. The detector in an a.m, receiver responds 
uniformly to Fig. 8, giving the a.f. noise output shown 
at (a). An equivalent f.m. receiver responds in 
proportion to the difference in frequency between 
carrier wave and noise (or sidebands), with the result 
shown at (b). If the f.m. deviation is increased from 
15 kc/s to 75 kc/s, and the signal output adjusted to 
be the same as in (a) and (b), the result is as at (c). 
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AM. DETECTOR OUTPUT 
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F.M. DETECTOR OUTPUT 
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F.t4. DETECTOR OUTPUT 
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as the signal they would (being continuous) reduce 
the entertainment value of the programme to about 
nil. So we must assume they are considerably smaller 
than the carrier amplitude. 

Now the important feature of this type of noise 
is its uniform distribution over the entire frequency 
band. At first sight this would seem to put f.m. at a 
disadvantage, because the wider bandwidth of the 
radiated signal (compared with a.m.) necessitates 
accepting a wider band in the receiver and thereby 
bringing in more noise. It seems paradoxical—to 
put it mildly—to deliberately increase the bandwidth 
more than fivefold by standardizing a frequency devia- 
tion of 75 kc/s, in a system intended to reduce noise ! 

Since noise is reaching the receiver at all possible 
frequencies and (on the average) constant amplitude, 
we can picture it as an infinitely large number of 
vectors, all rotating at different speeds. We adopt 
our usual trick of stepping on to the carrier-wave 
vector so as to make it look stationary. Relative to it, 
equal numbers of noise vectors will be rotating in 
opposite directions. The first part of any receiver, 
up to the detector, is designed to select signals within 
a certain frequency band centred on the wanted f/f, 
and reject all others. Suppose, for simplicity and for 
the sake of comparison, that we have two receivers, 
one a.m. and the other f.m., and that their selective 
circuits are identical and consist of perfect band-pass 
filters accepting all within 15 kc/s of f.. Then all 
the noise voltages within this band are amplified 
equally and all the rest are cut out. The carrier wave 
and noise voltages applied to the detector can there- 
fore be shown as in Fig. 8. 

Because it is difficult to visualize all these noise 
voltages at once, let us focus attention on one of them, 
which (since they are all alike, except for frequency) 
can represent all. We can visualize the situation with 
the aid of Fig. 2(a), where CM is now the chosen 
noise vector. It produces a mixture of a.m. and 
p.m. The a.m., represented by the lengthening and 
shortening of OM as CM rotates, is the same at all 
frequencies (because we are assuming that the noise 
amplitude, represented by the length of CM, is the 
same), so the output of the a.m. detector (assumed 
perfect) is equal noise at all frequencies from 0 to 
15 kc/s, as shown in Fig. 9(a). The p.m., represented 
by the angle of wag, ¢, is also equal at all frequencies. 
But, as we have already seen, the frequency swing f, 
is proportional to ¢ multiplied by the modulation 
frequency f,. So it increases steadily as one moves 
away each side from the carrier frequency. Since the 
detector of an f.m. receiver is preceded by a limiter 
which shaves off the tops of the r.f. waves, so removing 
the a.m., and responds in proportion to f,, its noise 
output must be as in Fig. 9(b). 

The comparative merit of f.m. and a.m. is compli- 
cated by such matters as relative audibility of different 
frequencies ; but assuming level a.f. response up to 
15 kc/s (or whatever limit is assumed for both 
receivers) and 100 per cent depth of a.m. and +15 kc/s 
fe there is a 3 to 1 power ratio, or 1/3 to 1 voltage 
ratio, in favour of f.m. 

Suppose now we increase the deviation ratio from 
I to 5, which necessitates widening the f.m. receiver 
bandwidth to +75 kc/s. Other things being equal, 
this means extending Fig. 9(b) right out to 75 kc/s, 
and the noise amplitude there will be five times as 
great as at 15 kc/s. But I have not troubled to draw 
this rather alarming picture, because we are only 
interested in signal output up to 15 kc/s, so we can 
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Fig. 10. Simple de-emphasis circuit, 
assuming a constant-voltage source. If 
for a constant current source (such as a 
pentode) C and R would be in parallel. 


Fig. 11. Frequency characteristic due to 
the Fig. 10 circuit when CR = 50 micro- 
seconds. 


put in a very efficient low-pass filter, cutting out 
everything above that, and we are no worse off than 
before... As a matter of fact, we are a good deal 
better off, because the five-fold greater signal devia- 
tion gives five times the signal output, and if we reduce 
everything to bring the comparison back to the 
original basis the noise is likewise reduced, and the 
result is Fig. 9(c), which clearly is a vast improvement 
on (a). 

This is not all, however. We see that with f.m. 
most of the noise comes in with the top audio fre- 
quencies. It looks as if we are paying a heavy price 
for the extra fidelity of reproduction obtained by 
extending the a.f. range from about 4 kc/s (as is usual 
in medium-wave beg wrap. up to, say, 15 ke/s. 
Instead of the noise being about four times as great 
it is more like sixteen times. The relatively heavy 
noise in this extended part of the band competes 
with what is usually slight signal modulation, for at 
frequencies above about 4 kc/s there are usually only 
the harmonics that give characteristic tone to instru- 
ments and voices. So if they are systematically 
boosted in the transmitter there is little risk of their 
overmodulating it, and at the receiver they can be 
reduced to normal by a top-cutting circuit, which 
reduces the worst of the noise at the same time. 

I explained this double process (pre-emphasis and 
de-emphasis) fully in the May 1947 issue, but as that 
is quite a long time ago perhaps I had better mention 
that the amount of boost and cut is rated (rather 
unexpectedly) in microseconds. This refers to the 
time-constant of the circuit used. For example, if 
the detector output voltage is applied to R and C 
in series (Fig. 10) and the a.f. is drawn from across C, 
at zero frequency the full detector output is passed 
on, but the upper frequencies are progressively cut. 
The turning frequency f; (at which the loss is 3db) 
is when the reactance of C equals R ; i.e., 1/22f,C = R, 
or f, = 1/2rCR. CR is known as the time-constant, 
and the standard for British f.m. broadcasting is 
50 microseconds (0.00005 sec.). Filling in this value 
for CR, f, works out at about 3,200 c/s. The whole 
frequency characteristic given by this circuit is Fig. 11, 
from which one can see that if the top a.f. is 15 kc/s 
it is boosted 5 times at the transmitter, and cutting it 
down again to normal in the receiver achieves a 5-fold 
noise reduction at this frequency, and proportionately 
less at the lower frequencies. 

I have already mentioned that f.m. allows a greater 
average signal output from a given transmitter, so 
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that improves the signal/noise ratio from the other 
end, as it were. If all the other noise-reducing effects 
are also in operation, the net improvement over a.m. 
is very substantial. According to the ideal sort of 
theoretical comparison we have been making, it totals 
nearly 30 db, which is a signal/noise voltage ratio 
improvement of over 28 to 1, or a power ratio improve- 
ment of more than 800. In practice it means that an 
a.m. programme that would have an unpleasant 
amount of background noise would be quite quiet if 
changed over to wide-band f.m. In communication 
receivers, on the other hand, reception is intelligible 
when the signal strength is not much greater than 
noise, in which case the foregoing analysis does not 
hold, and the advantage of f.m. largely disappears. 

The effect of motor ignition noise on receivers is 
quite different, so I shall have to hold it over until 
next month, when we shall also consider the f.m. 
receiver and especially the detector. 


Wide-band Flexible Aerials 


ERIALS which are mounted on vehicles for a 
radio-telephone transmission 
usually of the whip type in order to prevent a, = 
collision with trees or the top of a frame. 
In addition, it is often necessary to have wide-band char- 
acteristics, since the transmitting and receiving frequencies 
may be as much as 13 Mc/s apart. 
Wide-band characteristics may be obtained by increas- 
ing the diameter of the aerial, but this is incompatible 
with flexibility. These two differing requirements can, 
however, be met by the following method. 

The aerial, which usually takes the form-of a unipole, 
can in fact be made in the form of two or more unipoles 
set closely together and rising from a common base plate. 
Tie unigsien ove fod foumh the camave of te teas ohake, 
from which they rise vertically. When more than two 
ES ee ee be mounted in 
a circular manner round the base plate, unipoles lying 
re to one another. This arrangement is highly 

exible, and the bandwidth can be increased enormously 
by increasing the number of unipoles. 

In order to prevent the possible generation of noise 
signals when the ends of the unipoles are caused to collide 
either by vibration or by contact with, for example, an 
overhanging tree, the s of the unipoles may be coated 
with rubber or other suitable compound. 

Se me from E.M.I. Engineering Development, 
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Television at 


South Bank 


N important part is reg bes played by tele- 
vision at the South Bank Exhibition; 
not only are demonstrations of large- 

Screen projection television being given in 
the Telekinema but domestic receivers are 
operating in a number of the Pavilions. Pro- 
grammes are derived in part from the normal 
B.B.C. programmes—the Alexandra Palace 
transmissions being received on a miulti- 
element aerial attached to the Shot Tower— 
and local cameras are provided. 

The distribution of television signals is 
by coaxial cable, the vision and sound carrier 
frequencies being those of the Sutton Cold- 
field transmitter, 61.75 Mc/s and 58.25 Mc/s. 
The vestigial-sideband system is used for 
vision and so the signals available from the 
cables are the same as those in the Birming- 
ham area. Locally-produced signals are, of 
course, used to modulate what is, in effect, a 
miniature transmitter. The B.B.C. signals at 
the London frequencies are passed through a fre- 
quency changer to bring them to thé Birmingham fre- 
quencies and then through a filter to change them 
to the vestigial-sideband form. 

The general distribution is at radio-frequency for 
both sound and vision, except to the Telekinema, to 
which the sound is passed at audio-frequency. Co- 
axial cables of jin diameter with a solid aluminium 
sheath are used. 

Arrangements are made for ten-minute trans- 
missions for the domestic receivers with a five-minute 
interval signal derived from a monoscope, the switch- 
ing being carried out automatically by a time-switch. 

The cameras in the local studio use image orthicon 
tubes including a five-stage electron multiplier giving 
an output of 0.1V. This form of tube was fully 
described in Wireless World for May 1950, p. 162. 

The projection equipment used in the Telekinema 
has a 9-in c.r. tube operating at 50kV and drawing 
15mA peak current. The normal mean current is 
about 1.5mA, making the screen dissipation some 
75 W. The screen is cooled by an airblast. A Schmidt 
optical system with an aperture of f/1.14 is used and 
has a spherical glass mirror of 27in diameter. The 
equipment is designed for operating with 405 or 625 
lines, 50 frames, or 525 lines, 60 frames, but 405 lines 
is the standard adopted for the exhibition. 

Spot wobble is used and the focus current is modu- 
lated at line and frame frequency to maintain proper 
focus over the whole picture area. 

The results given by the whole installation are 
extremely good, both with local cameras and with 
B.B.@. programmes. The line structure is invisible 
and the picture detail over the whole area is excep- 
tionally good, while the contrast range appears to be 
abnormally great. The brightness is quite adequate 
and, although rather less than that with film, one 
never felt during a lengthy demonstration any need 
of more. The demonstrations, for which a charge is 
made, include stereoscopic films and stereophonic 
sound, in addition to the large-screen television. 
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Projection box at the Telekinema seen from the theatre. In the 
centre is the television projector behind which can be seen one of 
the two filin projection windows. On the left is the transportable 
television remote-control unit. 


The distribution of the television signals throughout 
the Exhibition is carried out by Rediffusion, Ltd., the 
cameras in the Telekinema and their associated equip- 
ment have been provided by Marconi’s W.T. Co., Ltd., 
pe the projection apparatus by C inema-Television, 

td. 

In addition to the demonstrations of both cinema 
and domestic equipment linked with the distribution 
system described above, a closed-circuit demonstration 
of 625-line television, with a vision bandwidth of 
5.5 Mc/s, is staged on the second floor of the Trans- 
port Building. A new 6-lens C.P.S. Emitron camera 
with associated E.M.I. equipment is linked by a few 
feet of cable to two 12-in console receivers on which 
visitors can compare the received picture with the 
scenes below them. 


Aecousties of the 


Royal Festival Hall 


T will be some time before the many acoustic 
measurements taken during the test and tuning 
period can be published and discussed, but it is 
now possible to give a subjective opinion on the main 
attributes of the new Royal Festival Hall on the South 
Bank Exhibition site. 

The first test concert on February 14th, showed 
that railway noises and other sounds external to the 
hall were reduced by the double 12-inch cavity wall 
construction to levels well below the ambient noise 
inside the hall during pianissimo passages. Also that 
no major echoes occurred longitudinally and that the 
built-in absorptive ceiling resonators provided for echo 
suppression would not be needed and could remain 
blanked off. 

To achieve clarity and definition in the musical 
sense, the hail was designed to give a high ratio of 
direct to reverberant sound, and in this respect the 
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hopes of the designers were realized in rather more 
than full measure. Without the accustomed propor- 
tion of ameliorating reflected sound many people were 
critical of the bareness of tone, and, rather unreason- 
ably, of the undeniable fact that an orchestra is a col- 
lection of individual instrumentalists. Certainly the 
new hall will be very revealing of the quality of 
musicianship in the performance of passages of fine 
texture, and should prove a wonderful incentive to 
better orchestral playing. 

“Tuning” of the hall on the results of the earlier 
concerts has been directed mainly to increasing the 
reverberation, which now seems to be satisfactory, at 
least as far as the higher frequencies are concerned, 
but inside the hall one feels that there is still room 
for some further filling out at lower frequencies. 

Reproduction via radio may be quite different for 
at least three reasons: 1. The microphone position is 
unique. 2, The transmission is through a single 
channel, whereas the concert-goer normally has the 
advantage of binaural hearing. 3. The B.B.C. can 
modify tonal balance or even add, if they think it de- 
sirable, a trace of extra reverberation. 

Listening to the first broadcast it was apparent that 
the extreme low-frequencies sounded fuller than in the 
hall, but the violins and the higher wood wind still 
dominated the orchestra. Judging from the relative 
weakness of violas and cellos one might hazard a guess 
that maximum absorption is centred somewhere in the 
region of 100-200c/s. Orchestras will have to work 


much harder to produce a sustained tone in legato 
playing—they will get little help from the hall. After 
staccato chords the body of sound evaporates with 
unexpected rapidity and this is the inevitable price 
which must be paid for the clarity, which is the hall’s 
outstanding merit. 

No further alterations to the acoustics are to be 
made at the moment of going to press, but the posi- 
tion will be reviewed after six months or so of normal 
use and a thorough sifting of further fact and opinion. 
Summarizing first impressions the Royal Festival Hall 
gives the freshness of an outdoor performance while 
effectively excluding the weather and the noise of 
London. 

Throughout the test period records of reverberation 
time have been taken by the acoustics staff of the 
Building Research Station (D.S.I.R.) on instruments 
installed in a mobile unit parked outside the hall. 
Sources of sound used included single tones, revolver 
shots (producing wide-spectrum “white” noise) and 
the now famous test using the opening bars of 
Beethoven’s “Coriolanus” in which long rests follow 
fortissimo chords by full orchestra. The recorders 
which have a range of 35 to 120db were fed through 
amplifiers from condenser-type microphones in vari- 
ous parts of the hall, and selective filters were inserted 
when any particular frequencies were under investiga- 
tion. It is hoped at a later date to give some results of 
these measurements in support (or refutation) of first 
aural impressions.—F. L. D. 


Aluminizing Cathode-Ray Tubes 


By S. R. NEUBERGER, M.A. (Cantab) and J. H. JUPE, aMLEE. 


cathode-ray tube, we mean an extremely thin 
film of aluminium deposited over the inside 
surface of the fluorescent screen. This film achieves 
several distinct advantages, the first being to prevent 
the occurrence of “ion burn.” Some viewers may 
have noticed a dark patch in the centre of the screen, 
produced by ion burn. This patch, which becomes 
progressively worse during life, is caused by the ions 
from any residual gas in the cathode-ray tube reach- 
ing the fluorescent powder on the screen. The 
presence of the aluminium film prevents this from 
occurring, since the ions cannot penetrate the film, 
although the electrons continue to pass through easily 
and reach the powder in the usual way. The other 
advantages obtained by aluminizing the screen are: — 
(a) Light that would otherwise be emitted by the 
powder backwards into the tube is reflected by the 
aluminium film and so reaches the viewer through 
the front of the screen. 
(b) Since no light from the screen reaches the in- 
side of the tube, there is no possibility of its being 


Wires talking of the aluminizing in a television 
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so reflected by the walls of the bulb as to arrive on 
a dark part of the picture. 

Together, therefore, the above two factors ensure 
that the aluminized screen shows a considerably im- 
proved contrast. 

(c) The occurrence of “high voltage rash,” the 
name given to the dark spots which sometimes a 
on a television screen, is prevented. These spots tend 
to appear at places on the screen having a lower 
secondary emission than is found elsewhere. This 
difficulty can largely be overcome by making the 
phosphor powder as homogeneous and as pure as pos- 
sible, but the presence of the aluminium is a further 
safeguard, since it holds the voltage of the whole 
screen area at the same level. 

(d) The aluminium film raises the voltage of the 
screen to that of the final anode, which again means 
that the maximum possible efficiency, i.e., the maxi- 
mum brightness, is obtained from the screen. 

In order to fulfil these five important functions 
satisfactorily, the aluminium must be present as an 
extremely thin, strong, continuous film with a smooth 
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Part of a multi-head processing machine, showing a 
tube lit up by the vaporization of aluminium inside. 
Applied to its face is the measuring head of the auto- 
matic thickness-control apparatus. 


and highly reflecting surface. The thickness of the 


film is particularly critical, for it must be thick enough 
to act as a barrier to the incident ions and yet so thin 
that it does not absorb too much of the beam energy. 
If this occurred, the brightness of the picture would 
be reduced by an amount that cannot be offset by the 


reflecting power of the film. It has been found that 
the required thickness of the film is about 0.1 micron 


NEWS FROM 


Brighton.—Members of the Brighton and District Radio 
Club will hold an “inquest” on the National Field Day (June 
2nd and 3rd) at their meeting on June Sth. Meetings are 
held every Tuesday at 7.30 at the Eagle Inn, Gloucester 
Road, Brighton, 1. Sec.: ‘R. T. Parsons, 14, Carlyle Avenue, 


ay 


Brighton, 7. 


Bromley.—Meetings of the North-West Kent Amateur 
Radio Society, the president of which is W. S. Scarr (R.S.G.B. 
president), are held on the first Friday of each month at 8.0 
at Shortlands Tavern, Station Road, Shortlands, Bromley. 
— M. J. Frost (G3GNL), 15, Northbourne, Hayes, Bromley, 

ent. 


City of London.—“50 Years of Recorded Music” is the 
title given to a programme of cylinder and disc records (1900- 
1950) to be presented by R. H. Clarke to members of the 
City of London Phonograph and Radio Society on June 5th. 
Meetings are held at 6.30 at the “Cock and Magpie,” 72, 
Wilson Street, London, E.C.2, on the first and third ‘uesdays 
of each month. Sec.: R. H. Clarke, 12, Grove Road, North 
Finchley, London, N.12. 


Gillingham.—The Gillingham Telecommunications Society’s 
transmitter, G3GTS, is now fully licensed for telephony and 
150 watts and QSL cards have been provided by the Borough 
Council. Meetings are held on alternate Tuesdays at 7.30 
at the Medway Technical College, Gardiner Street, Gilling- 
—_ Sec.: C. E. Pellatt, 101, Boundary Road, Chatham, 

ent. 


Newbury.—The Newbury and District Amateur Radio 


Society will be manning a stand at the Arts and Handicrafts 
Exhibition to be held in the Newbury Corn Exchange from 
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(or 4x10 inches), and to produce a consistently 
good film with all the specified properties on the back 
of a powder screen is a difficult matter. The first 
step is the preparation of a smooth continuous sur- 
face, on which the aluminium vapour may condense. 
The techniques now generally in use for this are 4ll 
based on forming a film of an organic lacquer that 
stretches tightly over the inside of the phosphor coat- 
ing is in intimate contact with it. Aluminium is 
then evaporated in vacuo and deposited on the lacquer 
film, which is itself subsequently removed during a 
baking process. 

An apparatus has been developed at the Research 
Laboratories of The General Electric Company 
that will measure and control the thickness 
of the aluminium film while it is being deposited. 
This equipment consists essentially of a variable radio- 
frequency thermionic valve oscillator, the inductive 
coil in the tuned circuit of which is mounted in a 
measuring head. When the measuring head is brought 
close to the centre of the aluminium-backed screen, a 
change in the frequency of oscillation of this tuned 
circuit is produced. 

The capacitance in the tuned circuit is varied so 
that the frequency of oscillation returns to its original 
value. The frequency-indicating device is a fixed rf. 
oscillator, which is caused to beat with the output 
from the variable frequency oscillator, producing an 
audio frequency output that is applied to a loud- 
speaker or headphones. The change in capacitance 
required to produce zero beat frequency is a measure 
of the thickness of the aluminium film. A refinement 
in technique makes this device capable of automatic- 
ally controlling the thickness of the aluminium film 
during deposition. The measuring head is held against 
the unaluminized screen and the measuring capaci- 
tance set to the required figure. Evaporation is com- 
menced and the evaporating source is shut off auto- 
matically when the beat frequency falls to zero. 


THE CLUBS 


June 12th to 16th. A transmitter using the secretary’s call 
sign, G3CJU/A, will be in operation as often as possible 
and on as many bands as possible. Sec.: A. W. Grimsdale, 
164, London Road, Newbury, Berks. 


Portsmouth.—The two clubs listed in our January issue 
under Portsmouth are no longer operating as separate entities. 
The title adopted is the Portsmouth and District Radio Society, 
meetings of which are held on Tuesdays at 7.30 at the Signal 
Club, Royal Marine Barracks, Eastney. Sec.: R. Short 
(G3AFF), 76, Roman Grove, Portchester, Hants. 


Sidcup.—Meetings of the Cray Valley Radio Transmitting 
Club are held on the fourth Tuesday of each month at the 
Station Hotel, Sidcup, at 7.30. Sec.: A. Swindon (G3ANK), 
135, Station Road, Sidcup, Kent. 


Taunton.—At a recent meeting of the West Somerset Radio 
Society it was decided to change the title to Taunton and 
West Somerset Radio Society. Meetings are held on the 
first Tuesday of each month at 7.45 at the Castle Hotel, 
Taunton. Sec.: K. Farrell, 27, Victory Road, Taunton, Som. 


Tyneside.—In addition to the three groups of the Inter- 
national Radio Controlled Models Society at Birmingham, 
London and Mangohester given in our Directory of Clubs 
(January issue) there is also a section on Tyneside which 
meets regularly. Sec.: A. S. Wilson, “Cragside,” Fatfield, 
Washington, Co. Durham. 


Watford.—At the meeting of the Watford and District Radio 
and Television Society on me 5th at 7.30 at the Cookery 
Nook, The Parade, Watford, E. ‘. ‘amor (G6GR) will 
speak. on “Test Gear.” Sec.: R. W. Bailey, 32, Cassiobury 
Drive, Watford, Herts. 
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April in Retrospect: Forecast for June 


By T. W. BENNINGTON * 


URING April the average maxi- 
mum usable frequencies for 
these latitudes decreased somewhat 
by day, and increased somewhat by 
night, which variations were in 
accordance with the seasonal trend. 
Daytime working frequencies 
were, on the whole, decidedly low. 
In east/west directions the best re- 
ceived daytime frequencies were of 
the order of 17Mc/s, and those 
around 22 Mc/s were usually weaker. 
Only very occasionally were fre- 
quencies higher than 22 Mc/s re- 
ceived. In north/south directions 
frequencies of the order of 24 Mc/s 
were frequently the best received 
during the daytime. At night 9 Mc/s 
was usually workable until well after 
midnight, and on north/south cir- 
cuits frequencies considerably higher 
than this were usable at that time. 
There was an increase in the 
amount of Sporadic E observed 
during April. Sunspot activity was, 
on the average, considerably higher 
than for several months past. On 
18th a giant sunspot crossed the 
sun’s central medirian, and follow- 


* “Engineering Division, B.B.C 
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ing this there was a period of 
ionospheric storminess. 

April was a very disturbed month, 
the stormy periods being 3rd-11th, 
19th-22nd and 26th-27th. Seven 
Dellinger fadeouts were reported, 
two of them being of severe inten- 
sity. These were on 19th, 1505-1730 
g.m.t. and on 25th, 0841-0945 g.m.t., 
the latter completely interrupting 
communications for a time. 


Forecast :—During June the day- | 


time m.u.f. for these latitudes will 
probably reach its lowest, and the 
night-time m.u-f. its highest, value for 
the coming summer season. There- 


after the daytime m.u.f. should begin | 


to increase, and that for night-time 
to decrease again, towards the winter 
values. 

Working frequencies for 
distance communication are likely to 
be relatively low during the day- 
time over all circuits, and more par- 
ticularly over those running in 
east/west directions from this coun- 
try, where 15 Mc/s may be the 
a regularly received frequency. 

Over north/south circuits 21 Mc/s 
should be the highest regularly usable 


frequency during | 


the day. 
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night 11 
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usable till after 


midnight, and 9 
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FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
BE POSSIBLE ON ALL UNDISTURBED DAYS 


————— PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY 
UNICATION SHOULD 
OF THE TOTAL TIME 
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The accom- 
panying curves in- 
dicate the highest 
frequencies likely 
to be usable over 
four 


tance circuits 


long- | 


Mc/s should be | 


Mc/s the night | 


sibly much higher | 
- ‘opagated to | 


com- | 


ces will be con- | 


cies for this pur- | 


somewhat higher | 


long-dis- | 


from this country | 
during the month. | 


MODEL R.E.48 


Reflex 
HORN SPEAKER 


This is a heavy duty reflex type horn speaker 
suitable for speech and music reproduc- 
tion, ahod an air column 48in. in length, 
with flare diameter of 25in., thus providing 
a weatherproof horn of excellent performance 
for all public address wor 

The horn is of novel construction incorpor- 
ating a solid alloy casting at the base giving ex- 
ceptional strength and rigidity. It is supplied 
complete with heavy steel swivellin stirrup, 
and is suitable for permanent ins ions in 
positions where a weatherproof ype 1s 
essential as wel! as taking up a good deal less 
space than an equivalent streight horn. 


MODEL E.M.3 
MIXER- 
TONE CONTROL 
Umit 


Another outstandin ation, to the TRIX 
range ol oe sound equipment— 
an  eoypoe design Ape 4 Mixer pre- 
tone controls 

for bass “~ treble boost. Inputs are 
provided for two microphones and one 
circuit, into s pre- 

ampliher stage with two individual tone 
oqutrels This model can be used wt os 


T6198, TesI8 T6658, ee . 


Fu'l details of these and other models in the 
large Trix range of sound Equipment availabl: 
on request. Send for latest catalogue and 


Price ‘ists. 


THE TRIX ELECTRICAL CO. LTD. 
1-5 Maple Place, — Court 
: MUSeum $817 


London, W.1. 
Grams & Cables : « Frinadie Wesdo, London. 


RANDOM RADIATIONS 


By “DIALLIST” 
Radio Shows To-day 


ONE DOES NOT EXPECT any kind of 
radio exhibition to-day to provide the 
thrills and adventures that show- 
goers looked for in the days when 
wireless and electronics in general 
were still very young branches of 
physics and engineering. You 
remember, perhaps, the year when 
the first mains sets were shown? Or 
the screen-grid valve year? Or the 
pentode year? Or the c.r.t, television 
year? Wireless is grown up and 
settled in life now; and the younger 
brother, television, is no longer a 
child. Neither now makes progress 
by spectacular leaps and bounds. 
Both do continually make progress 
and no exhibition is without its high- 
lights; but steady, regular develop- 
ment has now largely replaced the 
exciting forward jumps—sometimes 
jumps in the dark!—of the past. 
Hence, when [I went to. the 
Components Show I didn’t expect to 
gape at some new wonder here or to 
gasp at another there. Come to 
think of it, whilst wireless and tele- 
vision have been doing their growing 
up I haven’t been getting any 
younger myself. Is it possible 
that the advances year by year are 
no whit less spectacular than they 
once were and that it is I, rendered 
less impressionable by the hand of 
time, who am no longer made to 


_s 


assocrateio 
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gape and gasp by stimuli that would 
have been adequate for the purpose 
in years gone by? Perish the 
thought! 


Good Stuff 


IF I FOUND nothing at the 
R.E.C.M.F, Show sufficiently start- 
ling to give rise to bated breath or 
a quickened pulse, I most thoroughly 
enjoyed my visit. In fact, I came 
away wishing that a few American 
technical writers had been with me 
so that I could have shown them 
what good stuff we produce. I met, 
though, quite a few friends and 
acquaintances from other countries 
abroad and found most of them loud 
in their praises of two outstanding 
qualities of our radio components : 
their good design and their good 
finish. I couldn’t agree more! It’s 
not for me to report in detail on the 
Show; bat I must mention just one 
or two things that fascinated me. 
First, the tiny dry batteries for hear- 
ing-aids. One of these (15 volts) 
weighs under half an ounce and three 
of them placed side by side occupy 
rather less volume than an ordinary 
matchbox. There’s a 224-volt bat- 
tery, too, which weighs § ounce; 
allowing for the insulation and the 
case, each of its 15 cells must weigh 
about one gram! It was good to see 
the first British-made metal-glass 


PUBLICATIONS 


Net By 
Price post 


nanee VALVE DATA: Characteristics of 2,000 Valves and 


. Tubes. 2nd Edition. 


‘iuineninann RADIO AND THE IONOSPHERE. 


Bennington. 2nd Edition 
WIRELESS SERVICING MANUAL. 
8th Edition 


(To be published during June) ... 1 3/9 
TELEVISION RECEIVING oli gectne pe w. 
M,I 3rd Edition 


¢. Cocking. 


T. w. 


w. T. Cocking, M.1LE.E. 


RADIO LABORATORY | HANDBOOK. M. G. Scroggie, B. Sc., 


M.LE.E, 5th Edition 


BASIC bey ah Se FOR "RADIO STUDENTS 
Col 2nd Edition .. 


lebrook, B.Sc., D.1.C., A.C.G.1. 


F. M. 


WILLIAMSON nth sa Articles on Rtg a a  High- 


quality Amplifier 
RADIO DATA CHARTS. R. T. 


H, M. Dowsett, M.1.E.E., F.Inst.P. 
9th Edition 


Beatty, M.A., B.E., D.Sc., 
5th Edition—revised by J. McG. Sowerby, B. Rss M. i. E.E. ... 


TECHNICAL INSTRUCTION FOR ee ey RADIO OFFICERS. 


L. E. Q. Walker, A.R.C.S. 


4 complete list of books is available on application 


Obtainable from all leading booksellers or from 


ILIFFE & SONS LTD., Dorset House Stamford Street, 


London, 


c.r.t. for television receivers. A very 
handy design, for it is literally nearly 
as broad as it’s long—a 16-inch 
screen for an overall back-to-front 
length of 174 inches. I have room 
to mention only one more item, the 
new range of valves designed with 
an eye to improved mechanical 
reliability. The principles are sound 
and I think that the valves should 
make a name for themselves There 
is one thing, though, that we all want 
in valves besides mechanical reli- 
ability: can’t manufacturers see their 
way to giving us a little more than 
the average 1,000 hours of service 
for our hard-earned money? 


Medecin Malgre Lui 


ONE OF THE VISITORS from abroad 
whom I met at the R.E.C.M.F. Show 
was my good friend Georges Fried- 
richs, who should be one of the 
happiest of men since he lives and 
runs his famous measuring instru- 
ment factory in the lovely High 
Savoy town of Annecy. A day or 
two after his return home I heard 
from him that he was sending me 
samples of a small 3-volt battery of 
French make, which was reputed to 
be of outstanding performance. The 
French, by the way, preserve the 
Voltaic tradition. by calling a bat- 
tery une pile. As he hadn’t told me 
the trade name I amused myself by 
making a guess or two, for the French 
have a passion for English (or would- 
be English) trade names. When the 
small parcel eventually turned up it 
bore, to my surprise, a Customs 
label: “Inadmissible as samples, 
Medical appliances.” The parcel 
proved to contain just two tiny bat- 
teries. The French had run true to 
form in their choice of a name. There 
it was printed large upon each: 
PILE WONDER. 


Who Started It? 


A WHILE AGO I thought I would 
like to know something of the his- 
tory of soldering, which must be one 
of the oldest of the metal worker’s 
arts. Silver soldering (or something 
very like it) was used by Egyptian 
jewellers 6,000 years ago, or more; 
brazing was known to them as well 
as to the Greeks and the craftsmen of 
the East. Soft soldering seems to 
have been the latest of all methods to 
come into use. When the Romans 
wanted to make water pipes they 
took a strip of sheet lead and ham- 
mered it on to a mandrel of circular 
section. Until about A.D. 200 they 
appear to have closed the seam by 
pouring in molten lead. One 
imagines that they used tallow as a 
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flux and that they sealed off with the 
help of the blow pipe and the wiping 
cloth. The earliest genuine soft- 
soldered joint of which I can find any 
record is the seam of a Roman pipe 
found at Silchester. Curiously 
enough, the solder here is the very 
opposite of that used by a modern 
plumber for making a wiped joint; it 
is about 66/34, which is not far 
from tinman’s solder to-day. 
Although W. R. Lewis most kindly 
gave me the run of the extensive (and 
magnificently catalogued) library of 
the Tin Research Institute, I can 
find very little about the materials 
or the methods of ancient solderers. 
I shall be most grateful to any reader 
who can send me any information. 


Puzzling 


THE ANSWER TO THE following | 
problem is, very likely, quite simple. | 
I confess, though, that it eludes me; | 
nor have I so far obtained a satis- | 


factory solution from any of the 
many people to whom I have put it 
verbally. Here it is. In one room 
I have a 4-valve battery set, whose 
2-V filament accumulator 
manently connected to the output 


terminals of a Varley trickle-charger, | 


the main components of which are a 
step-down transformer and a metal 
rectifier. 


foot length of good flex to a wall- 
socket served by a 200-V a.c. mains 


lighting circuit and incorporating a | 


Wired 


switch on the phase lead. 


across the output of the socket (and | 


the input to the charger) is a 200-V 
miniature neon, used as a tell-tale. 
You see the idea? Mrs. Diallist, 
who prefers battery receivers for 


reasons which I do not pretend to | 


understand, cannot (as otherwise she 
might) let the accumulator gas its 


head off; for there is the red eye of | 


the little neon to remind her that 
she switched on the current at bed- 
time the night before and that it is 


about time to switch off. You can | 


tell the state of the accumulator 


pretty well from the time that the | 
If the cell is | 


neon takes to strike. 
well up, the little lamp “fires” as 


soon as you close the switch, but if | 
it is not, lighting-up is delayed for | 


some seconds. Once when we had 
been away for a fortnight and no 
charging had been done, the interval 
by my watch between switching on 
and striking was 50 seconds. Can 
anybody, please, tell me why the 
state of a 2-V, 20-Ah cell, charging 
normally at 0.5 A, should affect the 
striking of a neon connected straight 


across the lighting mains supplying | 


its charger? 


Wiretess Wor.p, June 1951 


is per- | 


The input terminals of | 
the charger are connected via a 2- | 


E S* CAP FUSE 


AND FUSE-HOLDERS 


MONGST the extensive range of BULGIN Fuses and 
Fuse-holders will be found the Edison Screw-cap 


Fuse and a varicty of fuse-holders to suit. 


Made to 


dimensions, fits and tolerances of B.S. 98/E.27 


E.S.-CAP 
SCREW-IN FUSES 
Scale i, as ae 


cctting pie 


dow 
Visible “Gomes 
and inocontly 


tc, aa tmica-win- 

label. 
shows clearly 
n bi —. 


cnet, in 
pe i Ba 45010" 


List No. E.S.1. Moulded-shrouded socket, 
with 2x4 B.A. emergent stems, #in. free 
length, and two s.R.B.p. gasket plates. 
Fixing is by the stems at jin. c.r.s. To be 
bushed as required on metal mountings. 


List No. E.S.2. Skeletonised type, with 
highest-grade s.R.B.P. base. Fitted with 
silver-plated solder-tags. Fixing: 2 hin. 
clear at 1}in. c.r.s. For use up to 250 v. 
circuital, 500 v. to E. 


WRITE NOW FOR 
PRICE 1)/- 


CATALOGUE NO. 
POST FREE. 


List No. E.S.2 


List No. E.S.4 


List No. E.S.3 


List No. E.S.1 


List No. E.S.3. Is the same type of Fuse- 
holder as List No. E.S.2. but fitted with 
Highest-grade moulded black thermo-plastic 
screw-on shroud. Note.—Shroud cannot 
be supplied separately. 


List No. E.S.4. Moulded-shrouded socket, 
sunk mounting. Shroud is moulded in thermo- 
setting ‘“‘ Bakelite.” Metal parts are highly 
Nickel-plated. Fixing: 2x4 s.a. clear at 
ljin. c.r.s., central clear hole 1 }in.g. 
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MANUFACTURERS OF RADIO & ELECTRONIC COMPONENTS 


A.F.BULGIN & CO.LTD 
BYE-PASS ROAD BARKING 


Seeking sanctuary. 


The Fires of Smithfield 


SEEM to have raised a hornets’ 
nest about my ears by my re- 
quest in the April issue for verifica- 
ton of the date when de Forest 
evolved the amplifying valve which 


I said I had always thought to be 
1912 but now doubted. So fierce 
were the execrations of the mob 
who demanded my head on a 
charger for writing 1912 when I 
ought (so they maintained) to have 
written 1907, that I went scurrying 
along to the sanctuary of that store- 
house of scientific statistics, the 
Science Museum at South Kensing- 
ton. 

As the result of my visit there I 
now follow the example of Cranmer 
and withdraw my recantat.on and if, 
as the outcome of this, the fires of 
Smithfield and Oxford are to be re- 
kindled, I take comfort in the fact 
that my stake will be shared by the 
pundits of the Science Museum. 

Unfortunately I owe these base 
attacks On my veracity as a scientific 
historian to the fact that, led astray 
by Shakespear> and similar hack 
writers, I tries a bit of “elegant 
variation ” instead of sticking to plain 
English when wording my original 
question. For this, and for this alone, 
I bow my head in shame and cry 
“ Peccavi” which is, I suppose, best 
translated by the classic phrase “I 
dunnit.” 

What I ought to have asked is when 
did de Forest evolve the ampli- 
fying valve, instead of which, with 
misleading “elegant variation,” I 
asked when he put the grid into 
Fleming’s diode. Abundant evidence 
about this has been sent to me and 
to the Editor, but for clarity and con- 

\ 
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UNBIASED | », race carp 


ciseness I have found nothing 

to beat the potted histories 
attached to the exhib:ts in 

the Science Museum. The 

truth of the matter is that de 

Forest stuck the grid into 
Fleming’s diode on January 

29th, 1907, or, at any rate, 

that was the date of his 
patent. It is quite clear, 
however, that de Forest 

failed to appreciate the im- 
portance of his own inven- 

tion and, to quote the words 

of B. S. T. Wallace in the 
Telegraph and Telephone 

lournal (March, 1932) “de 

orest apparently did not 

fully understand the working 

of the grid at the time he 

took out a patent for it in 

1907.” The learned scribe 

at the Science Museum, 

after pointing out that de 

Forest actually allowed his 
British patent to lapse in 
January, 1911, makes it plain that it 
was not until 18 mon later, in 
july, 1912, that he woke up to the 
act that what he had invented was 
an electronically operated relay or, 
in other words, an amplifying valve. 


A Date for Your Diary 


[DESPITE my efforts to secure St. 
Michael as the patron saint of 
radio (March issue), I see in The 
Times that the Archangel Gabriel 
has been appointed patron saint of 
telegraphists and telephonists. 
Naturally these words cover both 
wired and wireless telegraphy and 
telephony. I really don’t see, how- 
ever, why I should be compelled to 
share a patron saint with the 
peroxided blondes at the local tele- 
phone exchange, but I suppose I can 
do nothing about it. I have no mind 
to receive a severe rap over the 
knuckles such as was given to French 
wireless operators over twenty years 
ago when they chose St. Joan of Arc 
as their patron saint and were 
accused of usurping the functions 
and privileges of high ecclesiastical 
authority. 

For those of you who are ignorant 
of these matters I would point out 
that March 18th is St. Gabriel’s day. 


Silent Sound 


[N June, 1949, when administering 
a gentle rebuke to Mr. Punch 
for his unconscious plagiarism of 
something which had appeared in 
these columns ten years earlier, I 
remarked that there were few major 
inventions in the realm of radio and 
electronics which had not been anti- 
cipated in these columns. I ought 


to have added acoustics and a host 
of other “ics” which come within 
the scope of this journal. I gladly 
permit inventors to use, without let 
or hindrance, ideas which I put for- 
ward, and I certainly seek no sordid 
monetary gain, otherwise I should 
not publish them in these columns 
without obtaining the prior protec- 
tion of the Patent Office. I do 
object, however, to these aforesaid 
“inventors” getting the ear of some 
gullible reporter on the staff of one 
of our great “dailies” and claiming 
as original an idea which has 
appeared in these columns many 
years previously. 

The latest instance of this sort of 
thing appeared not so very long ago 
in one of the popular London daily 
newspapers. The news item was 
considered sufficiently important to 
warrant the use of valuable space 
for a photograph of the inventor 
and his brain-child which was 
something of a very trivial nature 
invented by me in a moment of 
exasperation no fewer than seven- 
teen years ago and published com- 
plete with sketch in these columns 
on June 29th, 1934. I reproduced 
the sketch in the issue of June 23rd, 
1938, on the occasion of the 
plagiaristic “re-invention” of the 
device by somebody else and I make 
no bones about reproducing it again. 

As you will gather from the 
sketch, it is merely a device: consist- 
ing of a microphone inside a sound- 
proof piano and coupled to a pair of 
headphones whereby pianists in the 
embryonic stage are compelled to 
consume their own noise, so avoid- 
ing annoyance to other people. A 
simple switching arrangement brings 
an amplifier and louds er into 
circuit when it is desired to use the 
piano normally. To extend this 
idea to other musical instruments as 
has now been done, is merely to do 
the obvious. 


Consuming their own noise. 


WIRELESS WorRLD, JUNE 1951 


Jung, 1951 
NOTICE 


NEW RC/PA/U 


REMOTE CONTROL PRE-AMPLIFIER Mark of H. J Leak & Co. Ld 
it was originally applied to the 
first power amplifiers having a 
total distortion as low as 
point one of one per cent, 
when, in June 1945, H. J. Leak, 
M. Brit. 1.R.E., revolutionised 
the performance standards for 
audio amplifiers by designing 
the original “POINT ONE” 


series. 


£8 .15.0 


For use only with LEAK 
“POINT ONE” AMPLIFIERS 


A Leak two-stage feedback tone-control pre-amplifier of negligibly low distortion in which resonant 
circuits or resonant filters are not used. This pre-amplifier is a complete re-design, electronically, of the 
original RC/PA and of the modified versions supplied to the U.S. market during the past year. The 
RC/PA/U will meet world conditions of use, and it embodies not only the best features of the previous 
models but every refinement suggested by users in Britain and the U.S., with additions considered 
desirable by ourselves. 


input Control. A five-position switch selects :— Treble Control. A seven-position switch allows the choice 

_ Microphone (or other source). Response, Jevel. of accurately determined boosts and losses on all_ inputs. 
Sensitivity, ImV. r.m.s. Input resistance, 200,0000. Bass Control. A seven-position switch allows the choice of 

. LP. Records, with built-in equalisation for new Decca and accurately determined boosts and losses on all inputs. 
Columbia (U.S.) records. Sensitivity, 1SmV. r.m.s. Input Volume Contro! with A.C. ON-OFF switch to permit 
resistance, 100,00002. switching of the remotely placed power amplifier. 

‘ me Soa, Henares with built-in equalisation for British Panel Light as a visual reminder. 

. 78 r.p.m. Records, with built-in equalisation for American Total Harmonic Distortion : 0.02% approx. 
characteristics. The sensitivities relate to 10 watts output at 1,000 ¢/s, with 


. Radio (or other source). - Response, level. Sensitivity, the tone-controls level, when coupled to the TL/I2 power 
50mV r.m.s. Input resistance, 100,000. amplifier which provides the heater and anode supplies. 


These amplifiers are those used by H. J. LEAK when giving the most recent of his demonstrations between a reproduced orchestra 
and (two minutes later) the live orchestra in the lecture theatre. 

The amplifiers can be used for disk recording with the assurance that total amplifier distortion will certainly be no greater than 
that obtaining in the major studios of the world. 


* FOR YOUR LIBRARY * 


A new booklet by H. J. Leak, M.Brit.I.R.E., describing the above 

amplifiers and containing much information of technical value to 

those interested in recording and reproduction in the professional 
and amateur fields. 


WILL SHORTLY BE AVAILABLE— “POINT ONE” TL/I2 12 watt 


REGISTER YOUR NAME NOW Triple Loop Feedback Amplifier 
FOR FREE BOOKLET W/U £25.15.0 


H. J. LEAK & CO., LTD. (Est. 1934) lS GS 
BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 
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Offer Guaranteed Used Equipment at Attractive Prices 


Hambander Comm. Receiver 
with speaker. As new.. 
B.P.L. ee Generator, AC. 


i ‘C98 Signal Generator. 
Avo "VetenVestees” (1948/49). 
new evescces casececes 
Collaro Centre - drive A.C. 
"Gram motors, as new. With 

12in. curntables 
Universal Avo Minor. As new 
Eddystone 640 Receiver, com- 
plete with valves, perfect and 
BS NOW... ccc ceee aodevecse 
Hunt’s Resistance Capacity 


. a 


£12 


£4 
a7 


pe ate model CRB, perfect and P 


Taster 4 Circuit Analyser, model 
20A, perfect and as new 
Avo model 40, as new 


1 
£12 


WirELess Wor_p 


v7 hander 2. . 


with Ham- 
bander Pre-selector, A.C. ava” 
neon volts. As new 

allicrafters Sky Chief, A.C. 
300-250 wot Complete and 


pe 

Cossor Impedance  Gridge, 
model 3389, A.C. 200-250 volts 
Complete and perfect 
x iver with Hallicrafters 
pap naa to match. Perfect and 

LS. Ping aia. Amabunay and A.C. 
D.C. Test-Meter combined. Com- 
plete with charts. Brand new... 

— CR-100, complete and 


National 1 to 0A Receiver, 
A.C. 110-250, complete with 
National Power-pack, and 
National matching Speaker. As 


ma 


brand new, with all Coils ..».. as 


Taylor Cc. Test-Meter, 


June, 1951 


UNIVERSITY RADIO 


Panoramascope (U.S.A.) Pan- 
adaptor, for use with $X28, 
AR8B, or similar Receivers, A.C. 
100-240 volts. Complete and 
perfect 

Singlt 
” 200- 


G.E.C. Miniscope, complete and 
perfect 

Lab / agg ape Fault-Tracer 
( As new 


BC-221 se gn Meters, com- P 


plete and as new 
Decca (pre-war) portable all- 
wave Radiogram, complete 
and perfect. A.C. 200- 
Brierley Pre-amplifier and Tone 
Contro! Unit for use with 


200-250 volts £12 


Brierley Ribbon Pick-up. Per- 


Avo model 7, as new £14 el 9OA, as new £9 10 fect. As 


WE NEED GOOD USED EQUIPMENT URGENTLY 
PLEASE SEND, BRING OR PHONE FOR OFFER 


Avo model 7 complete with 
leather case, as new.. 
Triplett (U.S.A,) Vaive-Tester 
in portable case, complete and 
as new, with all charts 
Ex-W.D. type & stabilised 
voltage Power-pack, in perfect 
condition and working order... 
Ex-W.D. Avo Meter, A.C./D.C. 
As model 40. As new....... 
Taylor Resistance Capacity 
Bridge. As new ..... 
Philips PCR-I Communication 
Receiver, with A. 
pack, perfect, as new a 
Valradio Converters 50 or “Ts 
cycles, works overhauled, 200- 


250 D.C. to 200-250 A.C., at 300 ‘ 


watts eb ERTS if 

Pullin Series “100 A.C./D.C. 

S.P. Wandertone 16 mm. Sound 
on film Projector, complete 
with Speaker and ail leads. In 
perfect condition and working 
order. A.C. 200-250. Ready to 
use ... 

Wharfedale ‘Twin Speakers, | in 
Wharfedale corner cabinet, 
latest model. Perfect and as new 


Taylor 658 rionites Generator, 
é 


as new 

Siemens 16 mm. ‘Silent Pro- 
jector, complete and ready to 
use. 300-watt lamp. in perfect 
working order 

Ardente 30-watt Amplifier, 
A.C. 200-250 volts. Mic Mike 

d ‘Gram inputs, variable im- 

pedance output. Chassis and 
valves perfect and complete, 
ready to use 

Sound Sales DX plus | Radio 
Feeder Unit, 3 wave-band. 
Variable selectivity. As new.. 

Advance 83 Signal Generator. 
100 kc/s to 30 megs. 
Our price as new 


Goodmans Audiom 60, in Good- 
mans Phase-inverter Cabinet, 
unpolished, as new... ; 

Vortexion Gramophone "Re- 
producer, A.C. 200-250 volts 
complete with all valves, ir 
metal case. As new ... 

Leak Tuner-Unit, latest model. 
As new 

Weston Vaive-Analyser Adap- 
| pave all Weston Test-meters. 


Wilkins & Wright Coil Pickups 
with , as new 
Leak Pick-up, 1950 model, com- 
plete with equaliser. As new.. 
E.D.C, Rotary Converter. 220/ 
240 D.C. to 220/240 A.C. Com- 
plete with filter unit in metal 
cabinet. 120 coe Perfect 
above, 200 w: 
AS ee 110 oe to 230 A.C., 


200 wa: 
Marconi. vu. H.F. Signal Genera- 
tor, type TF5I7E, complete with 


built-in power-unit, 200-250 
volts A.C. type TM2571/c. Range 


50-300 
Microgram “i 


Collaro M 
model, A.C. 200-250, new.. 

As ro eg 1948 model, as new.. ie: 

Parmeko 12 volt D.C. 10 watt 
Amplifier pen gp mike. 
Complete and perf 

B.S.R. LOSOA Audio > Osciiiator. 
AS 


Ac. D.C. Radiogram, auto- 
—— In hide portable case. 


Remand ‘Is watt Amplifier, with 
Mic mike and gram inputs. 
Variable impedance output. 
Complete with all valves. As 
new .... 

Pre-war Record 
Changer in polished tabie- 
cabinet. A.C. 100 to 250 voits. 


n 


£10 


M.S.S. (1947-8) Disc Recording 
Deck, aomqrees ; with M.S.S. 


and pertans ready coe with 
S.T.C. Ball and biscuit mike. 
A.C. 200-250 volts. Cost over 
£200. Our price as new 

Barker 148 Speaker. As new ... 

Barker 148A. As new 

B2 RX/TX. As new, complete 
with A.C. Power-Pack 200, 
volts 

Ultra (1949) All-wave 


Asnew .. 

Mullard Master Valve-Tester, 
with 300 cards. As new 

Various Radiogram Cabinets. 
As new. From, upwards 

Magnavox 
energised. 

Magnavox 
energised. 

Advance Constant-voltage 
Transformer, 200-250 volts, 
150 watts. As new 

Venner 
Switch, 200-250 volts A.C. 
50 amps. As new . 

Venner as above, 30 amp; 

Mullard Oscilloscope Unit, A.C. 
200-250 volts. Perfect 

R-1154 Tr i » comp 
with valves, less power-pack. 
As new 

Taylor Universal Test-Meter, 
model 83A, 4,000 O.P.V. Perfect 

Taylor 85A A.C./D.Cc. Test 
Meter, 20,000 O.P.V. As new... 

Avo Electronic Valve-Tester, 
as new. Latest model 

Avo wide-range Signa! Genera- 
tor, latet model. 

Avo Valve-Voltmeter, latest 
model. As new 

B.T.H. RK Senior Speaker, mains 
energised, !2in cone. As new... 


Radiogram, A.C. 200/250 volts. 
£ 


THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 


THAT YOU MAY NEED WILL BE WELCOME 
Stamped addressed envelope, please. 


CASH OR CHEQUE WITH ORDERS. ALL ITEMS LISTED ARE CARRIAGE EXTRA 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR BRANCH AT 39a (opposite) IS OPEN ALL DAY THURSDAY 


WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 


Phone: GERrard 444], 8582 and 5507. Hours 9 to 6. Thursdays 9 to ! 


MOVING COIL METERS 
All | ar diameter. 


"a 59 
All 3iin. outside diameter. 
; 106 


Thermocouple meters : 
amp ae 

3}in. 2 amp. 8 

Electrostatic ditto, 5K, 44in. 


3.5 amp. 


METAL RECTIFIERS. 
Bridge type : 
2- 6 v..1 amp....... 
8- 12 v. 4 amp. 
Half wave : 
4- v. 75 mja 
E.H.T., Pencil Type : 
650 v. | m/a., 4/7 each. 
1,000 v. | mia., 6/- each 
Outputs given are haif wave. Two of either 
Rectifiers can be used in voltage doubling. 


Output 


CRYSTAL MICROPHONE. 
An entirely insulated crystal microphone which 
can be safely used on A Cc. amplifiers. 
High impedance No background noise, really 
natural tone. The idea! Mike for tape, wire and 
ne recording and sound projectors. ice 
6. 


R.107 RECEIVERS in partly dismantied = 


GIVE yove HOME-BUILT 
THAT PROFESSIONAL 


We can ol ali the parts to help you. 
Bakelite Cabinet (Brown or ivory) 


Punched Chassis 


RECEIVER 
LOOK. 


or 16-50, 180-550 and 900-2200 m. 
All with station names, new wavebands. 


TAR.F. COILS. 
180-550, 800-2,200 metres, pair 


dition. A wonderful spares 
R.107 owners, 50- each 
callers. 


Only available to 


POWER PACKS, input 200-250 v., 50 cycles. 
Output 330 v 60 mia, 6.3 v. 2-3 amp. mech 
3 amps for 6 x_5 rectifier. nt 
metal chassis approx. 6x 6in., ~~ omanaiied 
19/6 each ; 6x5 rectifier, 8/6 each. 


WELDING OR GROUND age 
TRANSFORMERS. input 230 v. " 
15 v. 60 amps. Tapped at 14-13.5-13 v. ote | 
7x6in. Weight approx. 50 Ib. Price S5j-. | 
Carriage and packing, 15/-. 

We have a limited number with broken ter- 
minal boards that we can offer at 35/- plus 
carriage etc. 


SUPER QUALITY TELEVISION MAGNI- 
FYING LENS. To suit Sin., 6in. or 7in. cubes. 
ncrease picture size considerably, 25/- each. 


P.M. MOVING COIL LOUDSPEAKERS 
(3 ohm vic. 

2tin + an Type ais a vic.) 

3hin. J.P. 9- 6in, Truvox 

Sin sole 126 Bin. Plessey / 

Sin. Speaker in handsome plastic cabinet (cream 

or walnut), 6 6in., with v./control, 27/6. 


SUPERHET COILS 
16-50, 180-550, 800-2,000 metres, set ...... 


Barge 625 


CIRCUIT DIAGRAMS 
For T.R.F. or Superhet Receivers, each ... 


PORTABLE L.S. CABINETS. 


er. ‘Internal measure- 
in. x Sin. There is also a 
l6}in. x Shin. x sin. at 


This is an ideal Cabinet in which to construct a 


MOVING COIL LOUDSPEAKERS. | 
ROLA étin. ENERGISED, 1140 ohm field, | 
with sree O.P Transformer, 15)- each. 


PLESSEY Sin. PERMANENT MAGNET, 
with extra heavy magnet and pentode O.P. 
Transformer, 12/6 each. 


| 
i 
T.V. WHITE RUBBER MASKS (CORRECT | 


ASPECT). We can. supply a specially 
designed White Rubber Mask for 6in. C.R. 


12in. White Masks, 


tubes at 86 each 
Yin. White Masks, 9/6. 
16/11. Round or flat faced. 


poreabte s amplifier, and a chassis specially made 
he Cabinet can be supplied if required. 


CABINET 
10/6 
Carriage and 
Packing 2/6 


CHASSIS 
to fic size 


16hin. x Stin. | 


« lin. deep 
66 


weight of approximately 
| record. Wear on 


| PLESSEY 


| GRAMOPHONE 


| BLOCK CONDENSERS. 


| OAK 
VIBRATORS. 


THE CHANCERY LONG PLAYING 
ATTACHMENT G.33 (Patents Pending) 
FOR LONG ae aoe ON 

YOUR EXIST RADIOG OR 

RECORD PLAYER. 

The Chancery G.33 is a precision engineered 

device of advanced design, its compactness 

its simplicity of operation and fixing enablin 
users of normal radiog and ace | 
playing equipment to enjoy the outstanding 
reproduction and other known advantages of 
long playing records 

Reduction of speed from the standard 78 

r.p.m. is ined by an tr 

and reduction mechanism, “ensuring a constant 

speed of 334 r.p.m. without rumble noise, 

provided that the gramop motor with 
which it is employed is satisfactory it embodies 

a specially designed high ed Decca ge 

Pick-up with a light wei balanced 

fitted with a sapphire ute having a soennere 

10 grammes on the 
is thus reduced 


| to negligible proportions, and surface scratch, 
| so much of a baer gy ny ye a Sse Guan 


} mpera- 
tive that a microgroove sivas be p tee with 
| long playing records.) 


THE CHANCERY LONG PE dele 
RECORD ATTACHMENT has the 
outward appearance of a 

turntable of the usual 10in. diameter but with 
a depth of Zin it has merely to be placed on 
the existing curntable and no special fixing 
is required. Price comeienn ti Sr age 2 
High th Fidelity e Pick-up €6/1)/-. 
Pick-up €3/12, 


insulation, 5/- each. 


EMI AUTOCHANGER. 
Plays eight 10in. or I2in, Records (not mixed) 
Rim drive, mounted on Unit Place I4in. square 
for 200-250 volt A.C. mains, Fitted with 


| (Marconi No. 14 P.V.) high fidelity wa 


pick-up with matching Transformer €11/1 


including tax. 


RIM-DRIVE GRAMOPHONE 


. in. 
Fitted with high fidelity 
Decca pick-up with sapphire stylus. 


S-, 
including Tax. 


WRITE FOR DETAILS OF 3-SPEED 
MOTO AND 
RECORD CHANGERS. 


Jelly filled. 1 
mfd., 1,500 v. working, 2/- each, 18+ per dozen : 
| méd., 600 v. working, 13 each, 12)- per dozen : 
2 mfd., 800 v. working, 1/9 each, 17 per dozen 


CARBON RESISTORS 
Best quali, + watt, Fie See. GA. -, 680K. 
} watt, 1902, 64022, 6.8K. 
watt, m0 3200 39022, 2, 45002, 1% oe. 3K., 
6.2K., ISK., 24K. +. 
ie 


, 68K , 
2 watt, 2200, 270¢ 1 300) 700), I 
22K., 47K., 3 watt, 4700, 91K. 

All at 4d. each or 3/6 per dozen of one type or 
36/- per gross of one type. 


4-PIN, 12 VOLT, NON-SYNC. 
S- "42. per dozen. 
Transformers for same 8/6 ‘each, £4 doz. 


CALLERS TO: 


152-153, 
Phone: 


Terms of Business: 


FLEET STREET, €.C.4 
CENtral 2833 
Cash with Order or C.O.D. over £1 


and at 207, 


EDGWARE ROAD. W.2 
Phone: 


207, Edgware Road is open until 6 p.m. on Saturdays 


AMBassador 4033 


Wrre.ess Wori_p 


ws 


MORRIS & CO. (RADIO) LTD 


LONG RANGE TELEVISOR KITS FOR— 


LONDON & BIRMINGHAM MODELS STILL AVAILABLE 


USING VCR97 £91 a O ve 6 INCLUDING TUBE 


(CARRIAGE & PACKING 15/-) 


As is usual in Premier Kits every single item down to the last Bolt and Nut is supplied. 
All chassis are punched and layout diagrams and theoretical circuits are included. 


FIVE EASY-TO-ASSEMBLE KITS ARE SUPPLIED :— 


VISION RECEIVER with valves, carriage 2/6 
SOUND RECEIVER with valves, carriage 2/6 
TIME BASE with valves, carriage 2/6 

POWER SUPPLY UNIT with valves, carriage 5/- 
TUBE ASSEMBLY, carriage and packing 2/6 


This unit includes the VCR97 Tube, Tube Fittings and Socket and 
a 6in. P.M. Moving Coil Speaker with closed field for Television. 
The instruction book costs 2/6, but is credited if a Kit for the 
complete Televisor is purchased. 


Any of these Kits may be purchased separately; in fact, any single 
part can be supplied. A complete priced list of all parts will be 
found in the instruction book. 


20 Valves are used, the coils are all wound and every part is tested. 
All you need to build a complete Television Receiver is a screw- 


driver, a pair of pliers, a soldering iron and the ability to read a 
theoretical diagram. 


The following sensitivity figures prove that the Premier Televisor Kits are 
capable of reception at greater distances than any other standard commercial 
kit or receiver whether T.R.F. or Superhet. 

VISION RECEIVER 


Sensitivity... ‘3 ... 25u¥. for SV. peak to peak measured at the 
Anode of the Video Valve. 
Sound Rejection ite .. Better than 40 db. 
“ELECTROSTATIC’”’ Adjacent Sound Rejection ... Midland Model. Better than 50 db. 


CONSTRUCTION SOUND RECEIVER 
BOOK 2/6 Sensitivity ... ...  -.. 20uV. Vision Rejection, better than 50 db. 


Due to the large number of orders in hand, coupled with supply 
difficulties, we are reluctantly compelled to temporarily close our 
Postal Service. 


No Post Orders can be accepted after June [4th until further notice. 
Our Technical advice and Service departments remain in operation. 
Resumption of Postal Service will be announced in these columns. 


Owing to rapidly diminishing stocks both Televisor Kits will only be 
available until June 14th. 


. 


CALLERS TO ; 
207, ER®GWARE RD., W.2 Phone : AMBassador 4033 (Open till 6 p.m. Saturdays) Fi 
AND 1682-153, FLEET STREET, E£.C.4 Phone : CENtral 2833 


HOLME MOSS & KIRK-O-SHOTTS—NOW AVAILABLE 


USING 9" OR 12" MAGNETIC CR. TUBES 


£23°10°0 rere pe Povelading CR TUBE 


(Carriage and Packing !5/-) 


CIRCUIT DETAILS 


The Vision Receiver consists of 4 R.F. 
stages (EF54's) which are followed by a Diode 
Detector and Noise Limiter (6H6) which is 
directly coupled to the Video valve (EF54). 
Complete Kit with valves, £4/9/6 

Carriage and packing 2/6. 


The Sound Receiver comprises 3 R.F. stages 
(6SH7's) followed by a Double Diode Triode 
(6Q7) which acts as Detector and LF, 
Amplifier. A Noise Limiter (EASO) is 
also incorporated. The output valve (6V6) 
drives a 10in. P.M. Moving Coil Speaker with 
closed field magnet, which is included in the 
Time Base Kit. 

Complete Kit with valves, £3/11/10 

Carriage and packing 2/6. 


The Time Bases — blocking oscil- 
lators on both Line (6SH7 and 807), and Frame 
(VRI37) and 6V6. E.H.T. (Non-lethal) is 
taken from the Line Output Transformer 
through a voltage doubler employing two 


valves (VUII1). The Sync separators are 6H6 “MAGNETIC” 
and 6V6. 


Permanent Magnet Focusing. casey gg BOOK 
Complete Kit with valves, £9/12/2 
Carriage and packing 5/-. 


WELL MADE WALNUT FINISH 


The Power Supply is from a double-wound 
mains transformer completely isolating the PEDESTAL CABINETS 


receiver from the mains. The H.T. Rectifier FOR 6in. TUBE KIT £6. 10. 0 
is a 5U4G. x it fe 6. 15. 0 


n. ‘ 
Complete Kit with valves, £5/16/6 gers >” Sel a WBS 
Carriage and packing 5/-. CARRIAGE & PACKING 7/6 


EACH KIT OR INDIVIDUAL PART AVAILABLE SEPARATELY 


We have considerable stocks of all popular makes of 9” & 12” 

Magnetic Cathode Ray Tubes which were purchased at pre 

Purchase Tax increased Prices. While stocks last, these are 
available to purchasers of Magnetic T.V. Kits. 


/ 


ALL POST ORDERS (UNTIL JUNE [I4th) TO 


740 HIGH RD., TOTTENHAM, N.17. TOTTENHAM 537! 
TERMS OF BUSINESS, CASH WITH ORDER, OR CO.D. OVER £1. 
PLEASE NOTE THAT OUR CATA’.OGUE IS OUT OF PRINT 


MORRIS & CO. (RADIO) LTD. 


BUILD A PROFESSIONAL LOOKING RADIO 
AT LESS THAN HALF. TODAY’S PRICE 


Two modern receiver kits are available. A three-valve, plus rectifier, T.R.F., and a four-valve plus rectifier superhet. Both are housed in attractive 
Bakelite Cases, size |2in. x Sin. x 6in. ; 

Each Kit is complete in every detail, nothing has to be made or improvised. Easy to follow, point-to-point diagrams are supplied, making con- 
struction very simple. They are for use on 200-250 volt mains, and both A.C. and Universal Models can be supplied. 

The Dials are illuminated, and the receivers present an attractive appearance. The increased prices are regretted but unavoidable. 


T R F Valve line-up :-— —— SUPERHET Valve! 

: ne-up -— 
EF22 H.F. Pentode. a ~vembcaetige! 
VRII6 Detector. ty 5 . ne, Oe eae and CVI510 Beam Power Output 
CVI5IO Beam Power Output in the A.C. model. The A.C./D.C. A Valve is 12A6. Both 
The A.C.'D.C. Output Valve is 12A6. Both use use Metal Rectifiers. 
Metal Rectifiers. Waveband coverage is 16-50, 190-540 and 
Waveband coverage is for the Medium and 1,000-2,000 m. 
Long Bands. 
Price £5/19/6. (Carriage and packing 2/6.) 
With Walnut or ivory Cabinet. 


Price £7/19/6. (Carriage and packing 2/6.) 
With Walnut or Ivory Cabinet. 


WILLIAMSON AMPLIFIER KIT. NEW A.C. ALL-WAVE SUPERHET KIT. GRAMOPHONE AMPLIFIER KIT. 
| 7 valves ne. rectifiers) for 200-250 v., 40-60 
cycles AC. mains. 

4 arenas, 13.6-52, 51-190, 190-540 and 900- 
2,100 metres. 
Pick-up input. Uses 6K7, 6K8, 6K7, 6B8, 6/5 and 

| two 6V6 in push-pull, giving an output of 10 

| watts. 
| Specially designed ©.P. transformer to match 
6V6's to 3 and 15 ohm speakers. | 
Negative feedback is applied over 3 stages 
giving a high fidelity —- Tone control | 
is incorporated, £16159 


| 
| 
| 
} 


We can supply the Kit of Parts for the latest | 
version of this famous amplifier complete in | 
every detail for £10/10/-, with valves, output and 
mains transformers. 


Consists of complete Kit of Parts for a 24 watt 

Mains-operated 2-stage Amplifier tor use with 

any type of pick-up. Volume and tone controls 

are incorporated Output impedance is 3 
acsitiecdathaadeaiadl he ohms 

| Cat. No. AMPI47. Price complete, 59/6. 

BATTERY CHARGER KITS. For 200-250 v. mains with valves and diagrams 


TELEPHONE KITS. 


i | Also available for A.C./D.C. mains. Specifica- 
tion as above except that valve line-up is 
| 6K7, 6K8, 6K7, —" 637, two KT33C. In 
Kit form ax €15/1 


‘oO 
3 HT. " ELIMINATOR AND “TRICKLE | 
| CHARGER KIT. 
All incorporate Metal Rectifiers. Transformers 
are for use on 200-250 v. 50 cycle Mains. 
To charge 6 v. Accumulator at | amp. with 
resistance supplied to charge 2 v., 6. 
To charge It v. accumulator at | amp., 27/6. | 
To charge {2 v. accumulator at 4 amps. with 
variable resistance and meter as illustrated, 75/-. 


il Build youre a 2-station seeions ne 
two complete units as illustrated. ses 
ae ene Paneer et All parts to construct an eliminator to give an balanced armature units. No batteries needed. 
A complete Kit of Parts in plastic cabinet to | output of 120 volts at 20 mia. and 2 volts co | !5/- Set of two Units. With diagrams. 
construct a device to enable baby's cries or | charge an accumulator. Uses metal rectifier, | 
even breathing == aaere any selected room | 35/-. | ‘ag 
in the house. onsists of a 2-valve amplifier os | 
(mains operated) with midget telephones which | MAINS NOISE ELIMINATOR kit. | METER KIT. A 50) MICROAMP MC. 
are used as microphone and loudspeaker. | Two specially designed chokes with three | METER, with separate High Stability, High 
May be left permanently connected. Complete | smoothing condensers with circuit diagram. | Accuracy. Resistors to measure, 15, 60, 150 and 
with valves, circuit and instructions for 200- | Cuts out all mains noise. Can be assembled | 600 volts D.C. Scale length I#in., diameter 
250 v. A.C. mains, 55/-. inside existing receiver, 6'- complete. 2tin. 15/- the complete kit. 


ALL POST ORDERS (UNTIL JUNE 14th) TO 


740, HIGH ROAD, TOTTENHAM, N.17. Tottenham 5371 
Terms of Business: Cash with Order, or C.O.D. over £1 


MORRIS & CO. (RADIO) LTD. / 


STOCKS ARE RAPIDLY 
DIMINISHING 
BUY NOW, BEFORE IT IS TOO LATE 


CATHODE RAY TUBES 


Thermal Delay SCPT C/R Tubes 50-, 
witches : 


. . O.K. | Rail, ~ my 
: TT : | Pej jus 5/- carriage, pack- 
CV190, 6/6. VV. wa os Focus | Defn. EH | Af ' S A.» tno ky 


Acorn ive ‘ rae 
Type 956, eac! 
20,)- per dozen. 5CPI 5 
Type 958A, 3/- each, aati 

24/- per os 6 

Types 9004, . ae 
each. VCR528 


| 
wer — i. 
VCRS5I6 9 
EMI4/I 3 
VM Pentodes CV 1124 - 5.25 
(MSPEN), 4 v. 7-pin 
base, 5/- each, 36/- per 
dozen. 


Mercury Vapour Recti- 
fiers. Type Cvi262 
1 (G.U.1.) 7/6, 


Yes 
No 
Yes 
No 

| Expone. 
N 


a 


Torre eee 


mm -zmmmcm 
YYZ YrevEY 
we SSSwww 
aa! * BADD 


Bssssesn 


EHT Rectifiers. Type 
2X2/879, 2/6 each, 
20)/- per dozen. 


| Expmtl. | 


zmmzmazmmm 
RBvvugZvzZvvs 


| WCR 97 C/R Tubes. Have slight cut-off 
In addition we offer the following tubes | making them unsuitable for T.V. use, 
VCRS5I7C C/R Tubes 64in. Diam. : | at the ridiculous price of 5/- each (pre- | otherwise perfect, 10/- each. Base 
Green/Blue Screen. Excellent for T.V., | ferably to callers only as packing, | 2/6, plus 5/- carriage, packing and 
20/-. Base 2/6, carriage, packing and | carriage and insurance amounts to | insurance. 
insurance 5/-. 7/6). Types available. ACRI, ACR2, |- - 
ACR2X, ACR8, ACRI38!1, ACRI9. | Transmitting Triode, VT30, 7/6 each. 

Postage and packing, 3/6. 


rEM | Thyratrons, Type CV 1141, | 

UH On Oscillators, M's 6/6 each, 50 per yang 1K ; UHE Triodes. Type 7193, 1/6 
= Type CV = each. » 20/- (callers only). each, per dozen. 

CV3508, HY114B, 6/6 each. Klystrons CV43, 30/- each. 


Bayonet Base (Side Contact) Output Triodes Type DET 5. An excellent replacement for Type E1148, 1/6 each, 12 - 
Output se Type ELSO, p . oe c P r dozen. 
6.3 v.. §/= each PX2B, 10 each, 78 per dozen. Vype CV52, 4/6 each. 


Miniatu re Valves CV3830 Melia ye and Special Purpose Valves 25 watt Pentodes. Type 
(XH _ 1.5), 2'6 each, 20/- per | Special Offer. Types 8012, 830B, 878, 705A, 843, 1625, 1616, | PT 25 H. 4 v. 400 v., 3/- ea., 
dozen. 4C27, 703A, EL266. Any of the above 5/- each. 24/- per dozen. 


Bayonet Base (Side Contact) | T.R. Box. Type CV90, 20/- 2. | 
uae Noise H.F. Pentode. | T.R. Box. Type CVIIS, 5/-| eo oa = a SPECIAL OFFER 
CV1123 (EFS), (VRI23), 6.3 | each. Magnetron, CVI86,) 407” , —NOW AVAILABLE 


Ve 5/- each, 36/- per dozen. | 10/- each. C.R. Tubes, Type ACRI3 


TRANSMITTING VALVES comme aaedieeaaie 


6/6 7ISA for the VCR97. Guaranteed 
él | free from “* cut-off,” 
35/-. Send 3d. for latest 
valve list of hundreds of 
| types at lowest prices. 


ALL POST ORDERS (UNTIL JUNE I4th) TO 
740 HIGH RD., TOTTENHAM, N.17. TOTTENHAM 5371 
CALLERS TO: 


152-153, FLEET STREET, E.C.4. Phone: CENtral 2833—and at—207, EDGWARE RD., W.2. Phone: AMBassodor 4033 
207, Edgware Road is open until 6 p.m. on Seturdays 
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WiIrELEss WoRLD 


ELPREQ PAGES 


BREAK-DOWN UNIT 


at Se presen day prices the spares in | 
Fyn at least £5. | 


unit woul 
Hoe’! is a list of the main contents : 
3 two-metre coils ; 
3 tuning condensers, 
type ; 
two-watt carbon resistors, useful 
values ; 
tapped 20 watt resistor, vitreous 
covered ; 
paper condensers, .05 mf. 1,000 
v. working ; 
paper condensers, 
v. working ; 
H.F. chokes ; 
paper condensers, 
working ; 
paper condensers, .15 mf. ; 
bakelite moulded mica 
densers .001 ; 
paper condenser 
v. working ; 
24 rubber grommets, 
sizes , 
6 resistors 1 watt, all useful values ; 
6 resistors } watt, all useful values ; 
40 resistors } watt, all usefu: values ; 
40 silver mica condensers, assorted 
values, including: 10, 15 
40, 50, 100, 150, 
500 pf. types ; 
English octal valve holder: ; 
English 5-pin valve holders ; 
E.F.50 type valve holder ; 
diode valve holders ; 
louvred casing, size 12 x 7 = 4in. ; 
heavy meta. chassis, size 12 x 7 
2in. ; 
condenser clips, assorted sizes 
Also an assortment of nuts, bolts 
P.K., self-threading screws, tag 
» chassis mounting tag con- 
mectors, screened grid caps, plain 
grid caps, an rollers, connecting 
rods, out: sockets, etc., etc. ALL 
THIS re Lt. ECTION OF PARTS 
FOR 6/6 only, plus 1/9 postage and 
packing. 


split-stator 


-1 mf. 1,000 
-1 mf. 450 v 


con- 
01 mf. 3,000 


assorted 


R.1155 RECEIVERS 


Brand new, aerial tested, perfect in | 


transit case, £9/15/-. ‘ower pack 
and data available on request, 
carriage 10/- 


EX-ROYAL NAVY SOUND 
POWERED TELEPHONE 
These require no batteries, and will 
go for long periods without atten- 
tion. Complete with generator and 
sounder which gives a high pitched 
note, easily heard above any other 
noise. Also fitted with an indicator 
amp which in quiet situations can 
be used instead of the sounder, or 
where several ‘phones are used 
— will indicate which one is 

called. Size 7#in. x 9in. x 
vine wall mounting, designed for 


ships’ use, but equally suitable for | 


| soile 


10 kVA ALTERNATOR SETS 


Complete electrically with all switch gear, voltage regulators, frequency 
meters, etc., etc. These have two circuits, one giving 10 kVA. at 
230 v. 50 cycles, the other giving 1} kVA. 230 v. 500 cycles. Complete 
with ‘ Vee’ belt pulley. Can be driven by lorry engine, oil engine, etc., 
the speed of which is not important. Unused but somewhat storage 
. Pa £65. carriage extra. 


SPECIAL JACK PLUG 


American 4 contact which we can supply 
at 1/3each. We have dozens of other types 
of plugs and sockets. Send us your special 
enquiries. 


— WIN £5 — 

You can have a lot of fun and at the 
same time stand a EE chance of 
winning either the first prize of £5 
or one of the £1 consolation prizes. 
All you have to do is to suggest 
some new use for our Impulse 
Relay. The action of the Impulse 
Relay is as follows: Current to the 
solenoid causes the ratchet wheel to 
rotate 1 notch per impulse. A 
built-in automatic switch converts 
the A.C. supply into impulses and 
keeps the relay going until it is 
switched off by either or both of two 
independent switches, which form 
part of the ie relay. We can 
spel these Impulse Relays at 

each, and we can also supply 
a booklet of circuits for 1/9. 


THIS MONTH’S SNIP 


E.M.1. Cathode Ray Tube, type No. 4/1, electrostatic 3in.— 


home, office, factory, 


warehouse, 


, etc. Price 37/6 each, plus 
7 opens. ‘ 


pl with tube holder—unused and guaranteed perfect. Price 
9/ oe, rostage, packing and insurance 2/6 extra. 


Jung, 1951 


TWO VOLT 
ACCUMULATORS 
Made for the forces by one of the 
most famous firms in the World. 
15 amp. hour size approx. 6in. x 
lfin. square in ebonite case, pre- 
charged, only need ge with th acid, 
5/8 each, plus 9d. post and in- 

surance. Six or more post free. 


SERVICE DATA 
100 service sheets, covering British 
receivers which have been ae in 
big quantities, and which 
service ¢ eer is ultimately tound 
he following makers are 


Kolster Brandes, Lissen, 
McMichae! arconi, M 
Murphy, ilco, ips, Pye, 
Ultra. Undoubtedly a mine of 
information invaluable to all who 
earn their living from radio ser- 
vicing. Price £1 for the complete 
folder. 
Our folder No. 2 consists of 100 
data sheets covering most of the 
popular American T.R.F. and 
superhet receivers “‘all dry” etc., 
have been imported into this 
Country. Names include a 


R.C.A. Victor, etc. 

gives circuit diagrams 

ponent values, alignment procedure 
etc., etc. Price for the folder of 
100 sheets is £1. Post free. 


RECEIVING VALVES 
We carry a full range of all 
ancient and modern, send for 
special list, or if in a hurry ask 
us to send your valves C.O.D. 
We also stock Tungar Rectifiers, 
Voltage Regulators, Photo Cells, 
Magnetrons, Clystrons, Thyratrons, 
etc., etc. Send us your enquiries. 


“@ 


0005 2-GANG CONDENSER 


Ceramic insulation with “‘ no back 
lash” gear drive. Drive easily 
removed if required, when con- 
denser becomes a standard type 
with long spindle. Price 8/6 each 


sp 


METAL DIVIDERS 


Really well made for Government 
workshops. Ideal for marking out 
on metal chassis. Price 3/6. 


HEADPHONES 
The famous DLR2, unused and in 
perfect order. Price 7/6 per pair. 
MORSE KEYS 


Made for the army, new and in 
perfect condition. Price 1/3 each. 


P.P. INPUT TRANSFORMER 


-pull 
Output trans- 
ch, 


mati 
6/6 each. 


JUNE, 1951 


INDUCTANCE TYPE cesitee LIQUIDATOR’S hr 
ATTENUATORS 

High fidelity 

enthusiasts will 


2-GANG 00035 TUNING 
CONDENSER 
Complete with perspex dust cover 
and trimmers. Super job 
personnel 

atte nuators 

wound in a very compact manner 
with heavy stud contacts giving re- 
actance tappings as follows:- off 42, 
34, 23, 13, 7.9, 4.3, 1.7 0 ohms. 
You will see that these tappings ants radio ine 7 Glin. and bs x aRx Tine someties 
have been chosen to enable the with a * le te magic 
control to be calibrated im decibels. will it quite a sim; ro R saatter ‘to complete this into 
Price 4/6 each. me receiver of the £15 class. Limited quantity 
plus 2) 2/6 carriage for the 5 items. 


CLEAR PERSPEX PANELS 
Size 5}in. long, 3}in. wide, and a ELECTROLYTIC CONDENSERS 
little over a jin. thick. Price 1/6 8 mfd. x 16 mfd. x > 
1. ttn Genera d. 4 amps. 
cata 8 mfd. x 16 mfd. ; / 4v., and 4 v. 3 amps., 15/6. 


16 mfd. x 16 mfd. 
TYPE 6 INDICATOR 25 mfd. x 25 mid 


al " ¥ , MET CTIFIER 
We have a few more of these left, ‘ 8 mfd. x 8 mfd. » : aki: 
malt nee. 5-.. I 300 v. 100 mA., selenium 4j)in 
brand new, containing, VCR97, . - . 3 long, 5/6. 
4—EF50, etc., etc. Price £3/19/6 | , Screw fixing ee ae 
transit case, carriage, etc., 7/6. screw fixing - id. x 12 qemarak ae 


itiLE 


B 


16 mfd. 500 v. ... son , .x BS sab abs ove A Cases 2s 
MORSE ¢ . soile ut a inoreely perfect, 


KEYS <a y i ’ ies 
Heavy duty £ YY id. 5 ’ 

’ . > 2 3 .x50¥v. .. aes ] HIGH VOLTAGE 
type in bakelite & 8 (large) 3 
nensinn 7/6 , mfd.x 16 mfd. 350 v. 2/9 / CONDENSERS 
each. 


Ye Dia 32 1h 


25 WATT AMPLIFIER 
By ‘Marconi’ on 6ft. rack with 
power pack and pre-amplifier, but : 
less valves. Price £12/10/-. 3" 


—%~ 
er yet ge nape cong 

e ek. as of s size volume controls from 2 K. to 
HIGH VOLTAGE CONDENSER 2 meg. s switch, 3/-, Single pole switch, 4/-, Double 
.01 5,000 v., in aluminium can, ‘Si. «We can also supply ini ret st type controls ax illustrated : 
2/6 each. Single puble pole swi:ch, 6/6. 
apy a ser: serial 1K. and carries a 12-month 
Y d track 

B7G PLUG iaagie mn really do perform well. 

Fits any B7G holder, ideal in small a 
chassis, etc. Price 1/4 each. 6 v. VIBRATOR PACK 
Small size “in. x 4in. x 2}in., 
totally enclosed, complete with | 6.3 y. 1} amp., same size as standard 
synchronous vibrator and | output transformer, 6/6, 
smoothing. Limited quantity, 
27/6 cach. 


LESS THAN HALF PRICE 

AIR SPACED TRIMMERS 
We have a good assortment of air . plug, _ bakelite 
spaced trimmers. The one illus- moulded sur- 
trated is a 50 p.f. with long (2}in.) 
spindle. Price 2/3. Another 
interesting one is a 2-gang 75 p.f. | @ maker, made to 
with short spindle. Price 4/8. B.S.S. 8/6 each. 


« Ro Orders under £2 add 1/6, under £1 add 1/-. Postable items can be sent C.O.D., additional charge approx. 1/-. 


©) 1 all items at time of going to press. List 6d. Telephone: Ruislip 
ENG 


PRECISION EQUIPMENT (2) tLECTRON HOUSE, Windmill Hill, RUISLIP MANOR, MIDDX. 
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DECCA. ‘LONG PLAYING INSTRUMENTS FP), tons sean 


FOCUSING 

The Decca long playing instruments de- 

scribed below have been designed for use 

with almost all radio receivers and radio- 

grams. Nothing could be simpler than their 

installation : just plug in, and the whole 

new world of long playing plus full fre- | funy 

quency range recording is yours to explore | Guaranteed 

and enjoy—in thecomfort of yourown home. | Nickel - plated. 

Complete with U2 
batteries and bulbs. 
Mode! 33A. Ideal a year-round 
i teel | use in home, workshop, 
amae speed 33; r.p.m. player. Crystal Ss “i el | Gorden. Hamksontiy’ tle- 
Model 338. able for motorist or cyclist. Post free 
Single speed 33; r.p.m. player with change-over switch for use with existing 78 r.p.m. player. 

Copeal pick-up, leather cloth-covered case. £12 .1.G inc. P.T. | No ports Blin Peng + ren be be epee 
Model 37A. | Buy now while por last. 
Similar in appearance to Model 33A. but fitted with dual speed (33; and 78r.p.m.) motor Effective next month— price increase to 
unit and turnover crystal pick-up for both 33; and 78 r.p.m. records. #12 dit< 6 inc, P. T. 18/6 


Interested in HOME “BROADCASTING” or RECORD REPRODUCTION ? | GIDC AMPLIFIER Type A2 


so, this 
if : This amplifier 


uN "7 = a |i A.C./D.C. version of 
= = S J the A.C. Al. 
— The A2 amplifier gives 
AMPLIFIER KIT 4. those on D.C. the op- 
, portunity to ———_ 
€ ? at very reasonabie cost, 
is a ‘ MUST / — an amplifier whose re- 

Even if you know nothing of radio YOU CAN |_| production can 
MAKE this wonderful amplifier. It can be used | t a —- 
ING. apm gt wd dave weanels — mg | however, the Al is to be preferred due to its higher 

The kit is complete right down to nuts and Th, factor.) 

92/6 bolts and solder. There is DEFINITELY ¢ amplifier has an output of 2-3 watts—more than 


Complete Kit with NOTHING ELSE TO BUY. The instruc. | #4¢quate for normal rooms. It is designed mainly for 


Instruction Manual 


Instruction Manual Only3°6, post free. tion manual contains easy step-by-step instruc- | °° bey IP ee pick-ups, but can be used with magnetic 
Microphone with matching trans- tions. YOU CANNOT GO TRONG. } *YPCs 1 Gesired. 
former. Desk type, Bake- 7/6 Many jos show exactly what to do. A2 Amplifier Kit with Instruction Manual 65 /- 


lite moulding. A.C. Mains only. 200-250 v. Instruction Manual (contains full details) 3. 


Send for the instruction meavel terdey—ond see how easy it is to build these amplifiers. 


“BURGOYNE” OVERSEAS BUYERS B.S.R. TAPE & WIRE 
ease not 
SOLDER GUN We are sii the Cote exporters of RECORDER MOTORS 


radio valves, components, meters, etc. This small induction motor is’ 5 

Let us have your inquiries. An efficient designed for magnetic tape an 

service will unfailingly supply your recorders. Absolutely silent in operation 

requirements. ’ and virtually free from vibration. Mini- Type 
mum stray magnetic field for A.C. 10 


79'6 POST mains 100-250 v. 50 cycles. Post free. _38/- aap 
FREE Special for 
RADAR ENGINEERS The e LIDOSUNLAMP 
This Solder Gun, ruggedly built 


for long life and trouble-free in stock now 5 Generator Ct {50 watts). mercury 
operation, will save you those FLUX DENSITY METERS, * 

embarrassing electricity bills. be- H2S UNITS, a Leon tg , =~ oa Sein. 5: 
cause it is only “‘on” while VOLTAGE REGULATORS, Thin. * osed 


you are actually soldering a joint. ALTERNATORS, etc, ete. Ww ight 341b. Sui ’ 
NO risk of piching up the “‘ wrong end.” NO e eight 3jlb. Suitcase type container 


R . 
solder = about. NO more scorched + 12 t eae games 
tables. Tt _% heat at the joint. NO heat A few lef h b 
wasted. No risk of the iron Cecedains Bee. w Bowens ~ A RADAR BUYERS eft at the pre-budget price of 
Scientifically balanced for ease of handling e have available a quantity of SQ equip- 

SPECIAL: NOW AVAILABLE AGAIN! ments, brand new, in original rh Re, —- £14/1 4 cash (or on H.P. terms) 
Spare Bits for Burgoyne Solder 7 6 absolutely complete. 
Gua. 10 for 


x 


For RELIABILITY plus EFFICIENCY 


SPECIAL ! THE 
T i i a 
R.3515 BUDGET PR CES. Buy now while stocks | BURGOYNE" AERIAL 
21-valve radar units with six stage 14 MC I.F PLE CIBLE TABLE LAMPS 45 - (post., pkg., 1/6) CONNECTOR 


Strip. There is sufficient space on the chassis — ba ge gay £16 16s. This is the ONE and ONLY unit available 


nd a0 : IVALEE LU which enables a really efficient and reliable 
w construct a coinplete T.V Seetne sateen DE im XTAL & RECEIVERS 17/6 weatherproof connection to be made between 
B.H.T. valves : one EASO, ten SP61, five EF36, IVALEK STANDARD XTAL ‘Ruemrvens 12/11 a dipole and its feeder. Why continue to worry 
three EBC33, one EF39, one EB34 post. pkz., 1/-). about your dipole? Come gale or hail, rain 
B i New in Transit Cases £3- 10.0 | MARconTT2ap ABPORTAGLES (AC/DC & battery) in my = or by the bucket, this connector will 
(earr., pkg. 218 15s. never let you down. Brand new in 1 6 

Carr. Paid. original cartons. Postage 9d. 8/ 


Ye - 3 ™ MAIL ORDER SUPPLY CO., THE RADIO CENTRE, 
33 Tottenham Court Road, London, W.1. Museum 6667 


is 
Potentiometers. New Geraint: 2K, 5K, 10 
50K, 100K, j, }. L and 2 switeh, 
. Midget with evi switch, a. 2, 4 and 
. Surplus Midget, lin. dia. valves between som, 
and 2 meg., 2/6 each. 
Potentiometers, Al! standard size 
spindles x 10K, 15K, 20K, ar, Sok 160 100K, 250K, 250K, 
500K, 750K, 1 meg., Q/- eac! 
ba 7 Dence Maxi * Q* 5g EN 
tz wound on Polystyrene Formers 
Iron Dust Cores. Aerial H.F., or Oscillat 
or 1.6 Mic covers 
2,000 metres 
Mounting 3/9 (with React, 
base, 4/- (with Reac 
pair Median and by ee 
Matched M and 


TRF 
Matched ps pair 5.M. and L. Waves, 
2 @ pair. All types Wearite “ P** Coils, 3/- each in 
tock. Weymouth Midget —- x Hin. dia., Iron Core 
‘aasia, ELF. or Osc., 3/6 eac 
Electrolytic Condensers. B.E.C. 
8 mfd. 450 v. (1fin. x Hn. dia), 
(ifn. x lin. dia.), 


Charger Teanstormere. 


Suitable for use 
Reotifiers. 


Each har inpat of 


(@) 24 volts ee 15 ¥. Ov. 
pped 1 


BBB: & 20 
6 


‘ 
Input 230 v. output 6.3 v. Pap tt aap 166. 
‘estinghouse Rectifiers, (a) H.T. 51. Rated 350-0-350 
— en a aie Be ewe yt vs ge 
fl (e) 
200 mA, O55 Ae) Tope islet. joint 304 yo? Type 
36E.H.T. ee eek 


kV, 1 mA, ®) ‘type 308 HE T 100. Palos voting 
5/6 KV, 26/8. 


Tin. x 4in. 


3, 32 mid. 
-001 mfd. 5,000 v., 


epected and completely self-contained. Price 
dnel. P.T.). 


Gok, Posts. 


performance. Factory wired 
mg - Price, including full cireulte for Le 

Ke/.Unit $3/- Sing ty Thies Osmor Pack 
. also available f or et Oe —— resi wound 


Iron br all of 
the above Coll ‘Packs inelude Sa 97 Variable Resistor 
Trimmer Condensers. up to 3 amps. 


a. 

Mots) Chassis. Substantially in ins M8 oe . 
10in. ¥ | 

» 6 


to contro) charging (or BT) 
rating, 13/6. Bultable. METER. nw 


in., 
x 2 
x 8in. 


es Rsiten. Westinghouse 250 micro/amp., 11/6; 
mA, 10/6 ; 5 mA, 6/6. 


Selenium Rectifiers. ~ ACE 250 v. 50 mA, 
5/6 ; 250 v. 100 mA, 7/6; 250 v. 170 mA, 13/9. 


Greely. 


J+; 6 or 12 ¥. 
6. 


oes 
4 me. ine’ e © Tuning Condensers required, only 4 
ps, 25/-; connections are necessary, price 40/-. 


Droppers. iin. dia. x 2%in (a) 
amp., ohme, §/-; (») .2 amp., 1,000 ohms 
48 11) .8 ome. 000 ches, Be. 


KITS OF PARTS AND CONSTRUCTORS’ ASSEMBLY OUTFITS 
RECEIVER. 


MIDGRT 4 STATION “ PRE-SET” 
coneee ot oe 


wii P 
LON r 


Por 1/9 (inci Peat 1! 
PLETE CIRCUIT, 
POINT- TO-POINT 


being necessary. It is of Midget le being Sfin. x 4fin. 
assembled and has the performance of a far more expensive 
but can be built for about half the price of such a 

We can supply the on elther = = complete KIT 0: 

tndividaal C. omponent 


A MAI « BATTERY “ PERSONAL” SET 
A complete KIT OF P, Ris to build our MIDGET 4-VALVB SUPERHSET 
SONAL a co and LONG WAVES and designed for MAINS 
or BATTERY operation is now available. 
This 2 Waveband oe: Receiver is designed to 
or by an ** All-Dry’’ 


are included. Valve 
13.5 (Diode Det. nad And So Sun) ane 
We can supply the 
details, including an IND) List, 
our Publication on the Set. This Patilention is available for 5 
addition to the at ae it 
PLETE 


assembled. 
as attractive Walnut Finished Cabinet, 
and suitable to house the pas oN ect is 
aN it TRF. Battery Portable “ 
Midget 4-valve All 
oa employing Plat 
ims 


Vaive line-up: 


Sr tecaite stay 


A Coraplete Kit of Parts to build a Midget “ ” Battery Eliminator, giving approx. 
| that y and 1.4 volte L.T. This Eliminator is suitable for any 4-valve Ba 

Personal T. voltages icated above. The Kit is quite 

pat 5 hy oh rey Aluminium Case, size 4tin. « 

te be accommodated inside makes of Personal 

*. Price of pemphene Kit, £2/2/6. 

Wireless World ” it AC. Mains 
= pents, including valves and M/coil 

h 1950 issue at » total cost ot 
t supplied separately for 


«-Winan W jeslecs World” Midset A.C. Mains 3-Vaive Receiver, 

Moving Gal Speck ete., to bulld this Bet an epecied ta the Fel, Seepleesons wena 
cont €437/9 Including a reprint of the complete Instructions ull 
poets Le rsa shy 94. w Rag, Fe tical 


fainut 
this W/World 3-Valve set at SL. ee ee 
Assembly which includes yo cecke 
Swi; 


most 


@ Sessile Receiver. Wa Sat renee 88 tan com: 
+: egy eS lid this set 
Reprint 


os 
{Volume Control to effect very 7 alight modification, Inclusive 
SBiv- (Dia) and a ate with nm bo Control suppled ee for 4). 
We can su; 


Midget Bo, tain Maine tT. 


seo 
Magazine, at seta cout of ‘oe of 


An Batiroly Complete 3-Vain e Arsplifier Ki etek, Operation on AC. or D.C. mains 
2000-250 vo! ia. Has an output of maz. 4 watts, with valve me-up 2646, 637 and USI, 
im. Moving Coil Speaker is supplied. Price, including Wiring 


UNDER £61! complete KIT OF PARTS including Drilled Chassis and Valves, 
(2 dalla 6 fo Watt Pasb-Pall Amplier . for operation on A.C. mains. Is suitable for 
tic Crystal e Light-weight Pick-up and in 
and Practical supplied. Pri 
Price of Genin coin 
Uist 4. 


TELEVISION |! “ Viewmaster™ Televisor, assembly instructions 
Practical a Layout available for §/-, 
ern, te, outtve tn sb this this Televine bythe 
on supply 

separate Components. 


with the i 
price dotaiie can be obtained on coyletion. 
INDUCTION MOTOR, idea! for gram. motor, fans, ete., consumption 21 watts, 
i 2,750 r.p.m. 38/6. 


4-POLE INDUCTION MOTOR, ideally suited for gram. motor, wire and recorders, 
* saan tpntcai te 250 vol wre and ie te ta, 
fr. 
cise Sjin. x 2 & 7/1610. x ie a 47/6. _ a RE A oa 
THE NEW DECCA 3-SPEED GRAM. a 
Piok-up for 33-45 and 78 ; or Motor table 
one wn, Soa and Topas pe RAUB we Mos 
AE ay caprp on ong Semen ta ee As o> amr ae ae 
ior tedaring plamse tedebs pe er 
ordering please include postage and 


STERN RADIO LTD., 109 and 115 FLEET STREET, E.C.4 


Telephone: CENtral 5814 and 2289 


Wrretess Wortp 


FIRST AGAIN | 
AMPLIFIER ° 


SCOOP 


FAMOUS MANUFACTURE NOT EX-GOVERNMENT 


TYPE J/RA/1. 30 watts. 


HEAVY DUTY AMPLIFIER. Rack mounting, 
grey crackle finished. Uses KTZ63 and L63, 
feeding 2 KT66’s in push pull. Rectifier type U52. 
Meter and switch for checking all current readings. 
Panel light, bass, brilliance and gain controls. Size : 
19in. x 12in. x 12in. on a chassis 4}in. high. 


‘price £13.19.6 


Carriage and Packing 25/- extra. 


J/RA/2. 10-12 WATT CHASSIS AMPLIFIER. 
Uses an L63 feeding 2 KT61’s in push pull. 
Rectifier type U50. Size: 6in. x 17in. on 2in. chassis. 


“price £7 .19.6 


Caraiage and packing 10/- extra. 


TABLE MICRO- 
PHONE STAND. 
fimited Quantity CARBON HAND MICROPHONES. Two sections, chrome 
S$ L. PORTABLE aod ef ae finished 
YALVE AND CIRCUIT Heavy brass case, chrome plated. Complete plat cocmae 


YSER. base. 
Laeer’s £10 19.6 with screened cable. 


Complete. Carriage 10/- LASKY’S 21 
extra. a new and un- LASKY’S PRICE 396 RICE . 
used. tails available. Postage and pkg. 3/6. ‘ost, pkg. 2/6 extra. 


THESE AMPLIFIERS ARE BRAND NEW MANUFACTURER’S SURPLUS, 

AND NOT EX-GOVERNMENT. Mains working 200-250 volts 50 c.p.s. Supplied 

complete with brand new Marconi valves, fully guaranteed. Only the highest quality 

components have been used, and they are comparable with goods at double and treble 

the price offered. For full data and specifications of the equipment offered send a 2}d. 
stamp and name and address. (Block letters please .) 


LASKY’S RADIO 


370 HARROW ROAD, PADDINGTON, LONDON, W.9 


(Opposite Paddington Hospital) Telephones: CUNningham 1979 and 7214 

Hours: Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m. Send a 2}d. stamp with your name and address (in 

block letters please) for a copy of our current stock list giving details of our supplies of new manufacturers’ surplus 
equipment and ex-Government radio, tadar and valves, etc 


Jong, 1951 


Wrmeess Wor_p 


TELEVISION 
CONSOLE CABINETS 


DE LUXE BEAUTIFUL 
WALNUT entamong 


Bah 


1 EL 32. 


BRAND NEW AND 
UNUSED. CATHODE RAY 
TUBES. COSSOR 108K. 
10° Magnetic tube. Uses a 
pay ion trap which prevents 
een burns. LASK’S PRE 
BUDGET PRICE £12.12.0 
Carriage end insurance 22/6 
extra. 


LF.F. RECEIVER TYPE 


Power pack 


LASKY’S PRICE 


Lasky’s price 39/6 


RADIO PLUG SUPPRES Brand Gort. 
fon ie ly listed at 1/6 each — rambo: 


S PRICE 


RECEIVER. TYPE 
Perfect condition. Aet ial-tested 


0.10. gh Cadiieas 10/- extra. 
for P.C.R. Receiver. 12 volt. 


Carriage S/- extra. 


* each, 10/- per dozen. Post Free. 


pany ager AIR cones. RECEIVER e+ y Powe, Bast 


6 6 valves Ye DSK7,. 1 Take Tian 126, 1 fash, "Algo doses 


Focus Ring . ; 
Line width coil 
Boost choke .. 


R3108. BRAND NEW AND 
UNUSED. IN ORIGINAL 
CARTONS. Contains 8 new 
valyes: 4 SP4i, 1 EAS5O, 
1 VR78, 2 CV6. Also a host 
of components, coils, con- 
densers, resistances, etc. A 
motor generator with input 
of 24 vaits, and output of 


480 volts. 
25 /- 


LASKY’S PRICE 

Carriage 3 6 extra. ...... 

EX-A.M. =f OMMUNICATION RECEIVER 
BRAND NEW IN ONwdoD TRAN- 

SIT CASE yee tested before 

complese with 10 valves. Circuit: B.F.O., ye &. 


Amp., two I.F, sages, foals oe) Mel 


Mc/s. 
frequency ranges: 18.5- 1.500-600 


.A.M. RECEIVERS TYPE R1481. 

AND UNUSED, IN ORIGINAL BROOD 
CASES. Frequency coverage: 66-86 Mc/s. Des- 
¢ tion: Contains 11 valves: 1 VR i ‘VR66, 

3, 2 VR54, 1 635, 1 VS70, 1 
cahing scale with slow motion drive, 0-5 

R.F. and L.F 
Supplied Xe circuit 
casxy’s PRICE 99/Bcecs. ,gUTate 


crackle m metal case, lightweight s: 
. LASKY’S PRICE 58 


SEY TELEVISION 
Line EMT Tee 213 


eee Sere 


Carriage 3/6 extra. 


Complete with 


= le and mount- 


LASKY’S 
PRICE 89/6 <u" 


*\7.¥. SCAN COILS FOR LINE 


new, manufacturer’s 
surplus For 9in. of 12in. c.r. tubes. 


LASKY’s PRICE 19/6 Pox 1/-. 


40ib. 
LASKY'S ‘CE 


Pi sas Vite 161" Ponage 1 
54lb. 


PACKARD B 
ey Hs PRE-AMPL 
Contains 2 
, 7 twi: ‘rode and 
n and Se twin pen- 


ze LASKY'S PRICE 4/4 _ per pir (one 


Post 6d. extra. 


2a ¥ ia volm 


M AC. to 
KARE 8 )= 5 a Pou rv [EAS 
20/-. Post Free, 


TYPE 
D. . A 
for 
6 extra. 


LASKY’S PRICE 2/ 1/6 


——CLYDESDALE 


Bargains in Ex-Service Radio and Electronic Equipment 


Wrretess Wor_p 


MISCELLANEOUS 


AVAILABLE—BRAND NEW 


INDICATOR TYPE 6 AND GH. These units are 
mentioned in the INEXPENSIVE TELEVISION design 
and are complete and brand new, ing fitted with a 
VCR97 Cathode Ray Tube, this tube is probably the most 
ii the radar CRT's for T.V. operation. 

The indicator unit is fitted with 4/VR91 (EF50), 3VR54 
(EB34) plus a host of T.V. components, condensers and 

jometers. 

complete unit is enclosed in 4 meta! box, 18in. x 
din. x T}in., finished in 


Puce omy £3/19/6 


Please include 10/- extra for transit case. 


CARRIAGE 
PAID 


12.25 MCS. 1.F. STRIP 
sane. LP, Strip by Pye provides a very compact LF. 
SP61 valves. The Chassis is wired 
tor IF operation roe input leads are tag terminated at 
rear end of unit. Coax input and output sockets are 
mounted on the front panel, Dim. 18in. x Sin. x 4fin. 


race omy 47/6 


Chassis, less valves, 17/6 each. Post paid. 


POST 
PAID 


VIEWING UNITS 
EX-R.AP. Indicator Unit 62 concists of a host of TV 
Components plus a VCR97 Cathode Ray Tube and various 
Valves 16/8P61's, 2/EB34's and 2/BA50's. 
The Indicator Unit 62 circuit may be useful for your 
TV experiments in its existing state. Circuit details are 
available at 1/3 each 
Complete and enclosed in a metal case 18 x 8} x 1ijin. 
each POST 
” PAID 
Include 10/- for Transit Case. 


UHF/TY RECEPTION 


Ex. ~ AP. 3176 pores of a single deck chassis 
m pris! 2 UF. stages employing 
‘RLS? cc bay fl onan ig a Vi-607 static discharge 
Pape a variable oscillator RL16-EC52 followed by 
5 stages of L.F., EF50 (VR91's) with a cathode follower 
and amplifier employing a a 2 EFSO (VR91) and 
2 BA50's as detector and DOC restorer stages. A filter 
stage using an EFSO (VR91) is york | above the 
chaseisand is gpa with a CV188. 
EHT aod HT ies (high frequency primary) 
employs a 5Z4 and VW llL. 
All connectors, plugs, switches etc 
the front panel. 
The unit is enclosed in a meta] box 14in. x Sin. x 8in., 
oman grey. 


Paice omy £4/12/6 


wee. 


+, are bronght out to 


CARRIAGE 
PAID 


FOR EXPORT ONLY 
Brand new bean ome one No. 38 ux. 2 Feeneities 
Receiver for portable on 7.4 to 9 Mc mplete 
with allaccessories. PLEASE ENQU TRE FOR DETAILS 
PRICE, ETC., QUOTING H.519. 


U.H.F. ANTENNA 


Bx. B.A.F. U.H.F. ANTENNA, mounted on a moulded 
streamlined base into which ia fitted an EA50 untuned 
detector stage 

The antenna measure 22.5 cm. of solid copper construc- 
tioa and ali connectionsare brought out to a 3 pinscreened 
connector at the base of the body 
Dimensions of complete unit: 13in. 


Saree 12.6 


x 4fin. x 2a. 
POST 
PAID 

SIGNALLING 


Bx. R.A.F. SIGNAL LAMP TYPE 2. 5A/2334 fitted with 
a ljin. deep, 4}in. diam. reflector and a 12-volt 20 watt 


focus ap. 
The signal tatap » mounted with two handle 
on either side of the carrier frame and is triggered 

— on the gight-hand grip. Alignment 

sights with a rubber eye piece are also fitted, also 6 feet 
of rabber covered Duce] cable terminated with a 2 pin, 
2 amps, plug. 
The pak seg lamp is despatched in a ag transit 
case, 9jin. x Sin, x 6fin., with leather hand 


fuice omy 92/5 


Spare lamps are available at 1/6 each 


AS 
PAID 


OLD T.V. FAITHFULS 


WE STILL HAVE! 


Brand new B.1355 LF./VIDEO Receiver for T.V. vision 
or sound, readily available for use on your specific T.V 
frequency in that the R.P. is fed in via a removable RF 
unit, Le. the R.F.24-25-26 or 27. Space for an integral 
mains power pack is provided by the removal of the 
existing 80v/400 cycle pack. 

The R.1355 is complete with valves, 5 stage of 7.5 Mc/s. 
1.F. (SP61's) Detector (EA50), Video amplifier (SP41) and 
Cathode follower (SP61), also an EHT rectifier (8U2150) 
and HT rectifier (65U4G). 

ponent di in a metal case 18in. x I8)}in. x 7}in. 


each CARRIAGE 
PRICE ONLY ONLY 67, 6 PAID 
Please include 1Q/- extra for transit case. 


AN APA-1 RADAR UNIT 


Consists of an enclosed self-contained repeater amplifier 
unit with high frequency (400 cy.) tower supplied both 
B.H.T. -H.T. and L.T. 

11 valves include: 1/2x2 EMT rectifier, 1/6x5 Rectifier 
1/6G6 Power amplifier, 7/68N7, R.F. Amplifier, 1/616 
D/ Diode, and 3 B.P.L. Cathede Ray Tube complete with 
base, meta] shields mounting rack and &ft. core braided 


harness. 

The unit is a wealth of components, i.e. condensers, 
resistors, etc., Circuit supplied with each unit 
CLYDESDALE’S l each «=CARRIAGE 
race omy £4/19/6 Patt 


CIRCUITS 
Circuite for the VIEWMASTER television receiver 
available price 5/-, for both (A) LONDON and (B) 
BIRMINGHAM frequencies. Circuits for Ex W-.D. 
Radar equipment, ia, R1355, —— 6 and 62, and 
various others also available at low price 


BREAKDOWN 
Ex. renr R.3547 comprises of a chassis of remarkable 
wn value and comprises of a 24-volt D.C. revers- 
ible eet 700 : 1 gexr box, sweep switching unit, a. 
over 100 various iene, 50 Mica condensers, 11 pote 


and vari e 
Included in the chassis is a 45 Mc/s LP. strip employing 
EFS0's a tae i.e. 15 EF50's, 3 EB34's, 
2 EF36" _3 V872's,1 EB. 
Corapiete unit is is housed in in a metal box 18in. x 13in. x 


Tin., finished t 
CLYDESDALE’S 
PRICE ONLY 


£5/19/6 


CARRIAGE 
PAID 


AMPLIFIER ‘Asseea. ‘Consists of of a steel chassis 12in. » 
8jin. x jin. with front panel—mounting an 80v. 400 
cycle power med employing a 504 and a 58 volt bias 
power apy: g metal rectifier together with 
47. Mid. Mid. Condenser, 2 Chokes 
1/EP50 and 2/807°s (5B/250A), numerous resistors, push 
switch, jack, ete. Enclosed in a metalcase 12in. x Spin. x 


Thin. 

a each 

PRICE om 29/ 6 
MULTI-WAY CABLE 


1.504—YA2715. 5 pairs No. 1 Connector. This is o 
10 way braided sheathed cable in 15ft. lengths in new 


CARRIAGE 
PAID 


POST 
PAID 


T.V. RECEPTION 
493. RECEIVER 8.3601. Comprised of two individ- 
ually built chassis, hinged at one end to allow the two 
sections to be closed together. One chassis comprises 
ofan R.F. stage, Mixer, and Oscillator, 3/EF50's, followed 
by a 45 Mc/s LF. strip employing 5 VT65 (SP61"s) and 
an EA6). 
The remaining section is built up by the “following’’ 
stages of the R.F. deck, EHT a: rs eeeer packs (high 
frequency primary per tem amy a aa D.C, motor and 
antenna rig switch assembly, together with various 
condensers. 
The two a Bead hinge together as one unit and is en- 
closed in a metal retainer, 18in. x Sin. x 8in., finished 


in 
CARRIAGE 
£4/12/6 aap 


AF. blue. 
CLYDESDALE'S 
PRICE ONLY 


STILL AVAILABLE 
AS PREVIOUSLY ADVERTISED 
7.1154 Transmitter 
R.1155 Receivers 
Or complete with A.C. Mains Power Pack 
R28/ARC-5 V.ELP. Receivers 
W.8.18 Receiver Chassis 
Cirouit for W8.18 Receiver 
CRV.46151 Marine Receiver 
#179 Metal Mine Detector 
AC Mains Power Unit Type 3 
W8-36 Modulator Amplifier . 
No. 43 Tx. Supply Unit Rectifier 
Type 6A Recetrer “4% 
B.1555 D.F. Loop .... 
BO950-A-40 Mod, Kit 
485/515 Ke/s Band Pass Filter 
BOC-625A Partly Stripped 
Magnetic (Marching) Compass 
DLR-1 Headphones with Bands 
20/120 M/a 400 ohm choke ... 
25/60 M/a 200 ohm choke 
Infra-Red Converter Cell 


V.H.F. RECEIVER 
The Stratton P40 for conversion on to 2 metres. © 
controlied 85/95 Mc/fe. and includes 1/EP54 (RF), L/EFG4 
(MIX), 1/E052-2/EF54 (Ocs. and Mult.), 2/EF39 (FP), 
YEB34 (DET/AVO), 16/35 (ist Aud). €V6 eutput. 
The receiver ts enclosed In a Gie-cast frame with leuvred 
ean he ate = Gia. x 4}in. Less crystal. 
Post 
PRICE oO} om £3, 19, 6 


NEW ARRIVALS—FRESH EQUIPMENT 


V.H.F. TRANSMITTER 


1H517—85-06 Mc/s Phone transmitter by STRATTON 
This transmitter is extremely suitable for “144°* modi 
tions and consists of a 6V6 crystal oscillator stage e Me, 
plus) RKS4 multiplier ag and RK34 final. 

and modulation by two 6N7’s. 


The unit fs practically complete except for valves 
there have been one or two of the inductances removed, 
but these would need to be replaced in any case for 
2 Meter operation. 

c anges ma die-cast mounting with leuvred cover L4in. x 
Sin ., finished in grey. 

proteins 27 6 CARRIAGE 
PRICE ONLY / PAID 


Cireuit detafls will soon be available, also details of a 
suitable power pack. 


U.H.F. TRANSMITTER 


ee denne im ob UF.-2. This unit consists of a 
3 valve transreceiver chassis, which is complete except 

for the | tuning inductance, and one or two connections 

the amplifier valve. The origina! unit operated on approx. 
0 Mc/s. 


The transmit/receive side of the unit has been left un- 
touched with all transformers, valve holders and relative 
components in o~ _ lesa val 

2/6Y7"'s and a 


The U.F.-2 consists of twe onite mounted by means 
of their front panele—one contains the R.F. tuning 

T/R switch and V/control with antenna 
insulation feeding through the panei. The second 
mounts a 3 inch P.M. a nen handeet jack 
and change over switch. nele are “ silver’’ 
finished, measuring Sin. x Fea 


Complete U.F.-2 is housed im a black crackle cabinet 
Tin. fitesd with handles. 


is 

appros. 19}in, x 15in. x Tin, 

CLYDESDALE’S each GARR: 
PRICE ONLY 50 - Ded 


Cireutt details will be available shortly, 


valves were 


Order directfrom :— 


CLYDESDALE 


Phone : South 2706/9. 


SUPPLY 2 BRIDGE STREET 
CO. LTD. GLASGOW - CS 


Branches in Scotland, England and Northern Ireland. 


Wiretess Wor_p 


RADIO & TELEVISION COMPONENTS 


MAINS 
TRANSFORMERS 


Primary 200-250 v. P. & P. on 
each 1/6 extra. 

250, 100 mA., 6 v. 3 amp., 
5 v. 2 amp. Upright mounting, 


176. 

250-0-250, 60 mA., 6 v. 4 amp. 
(to be used on common heater 
chain with 6 x 5 rectifier), 13/6. 
280-0-280, 80 mA., 6 v. 3 amp., 
4 v. 2 amp., drop-through, M4 
Drop thro’ 3 350 v. 

6 v. 25 amp., 5 v. 2 amp., 
Semi-shrouded, drop-thro’ tae. 
0-280 6 v. 3 amp., 5 v. 2 amp., 16/-. 
Semi-shrouded, dr hro’ or 
upright mounting 80 
mA., 4 v. 6 amp., 4 v. 2 amp., 
12/6. 

Auto-wound H.T. 280 volts at 
360 mA., 4 v. 3 amp., 2 v. 3 amp., 
or 6 v. 3 amp. Separate 4 v. 3 amp. 
rectifier winding (upright or 
drop-thro’), 10/6. 

350-6-350 vy. 120 mA., 4 v. 6 
amp., 4 v. 3 amp., drop-through, 
21/-. 

Auto-transformer,various com- 
binations of voltages ee 110 
v. 70 watt, and 3/4 volts windings 
ac | amp., 2 vole | amp., drop- 


COIL PACK. 3 wave band, 16-50 metres, 
180-550 metres, |,000-2,000 metres. Iron 
cored coils, I.F. frequency 465 kc. Size 1j” 
high x 34” wide x 23” deep, complete with 
circuit diagram, tax paid 24)-. Post paid. 


WALNUT BAKELITE CABINET. Size !2in long = 7!in. high x 6}in. 
deep, scale aperture 34in. x 4ins.. louvred front, complete with 3 wave-band 
scale, back plate, 5 valve superhet chassis and back. 19/6 post paid. 


OUTPUT TRANSFORMERS. Standard ¢ “ype 5,000 ohms imp., 2 ohms 
speech coil, 4/9 ; Push-Pull 6 v. 6 matching 10 watt 2 ohms speech coil, 6/9. 
Miniature type to suit 1S5, 5/-. 

bn OF 3 BROWN KNOBS marked. “ wave change."’ “ tuning,” and 
** vol 16. 


MIDGET COMPONENTS. Taremse in. diameter, in. long. (The dimen- 
sions of this gang are slightly apes S a standard volume control.) Pair 
Medium and Long iron cored Coils Zin. long x Jin. wide complete with 
a 4-valve all dry circuit. Both above items 8/6, post paid. 


ALL DRY A.C. MAINS SUPPLY UNIT, size 34in. long = 2}in. wide x 
igin. os We can supply a complete all-dry circuit, using the above Midget 


through or upright 
10/6. 

Heater Transformers Pri. 200- 
250 v., 6 v. i} amp., 6/-. P. & P., 
each 9d. 


ELECTROLYTIC 
CONDENSERS 


50 mfd. 50 work, 1/9 

100 mfd. 12 v. work, 1/3, 
50 mfd. 12 v. work, I/-. 
25 mfd. 25 v. work, 1/2. 
16 x 8 mfd. 450 work, 4/-. 
8 mid. 450 v. work, 1/11. 
250 mfd. 12 v. work, 1/3. 


8 x 8 mid, 450 work, 3/6. 

32 mid. 350 work, 2/- 

32 + 32 mfd. small cube tag ends 
200 v. work, 2/-. 


P.M. SPEAKERS 


6- 136 
Sin. Energised 759 ohm field with 
O.?. trans., 13/6. 
P. & P. on each of the above |/- 
extra. 


THIS MONTH’S 
OUTSTANDING 
OFFER 
465 Ke. Midget | F's. Q. 120, size 
Iyin. long, lin. wide, jin. deep, 
by very famous manufacturer. 


Pre-aligned adjustable iron dust 
cores, per pair 12/6. 


to incorporate the above Power Unit, 19/6, post paid with circuit. 


miocet BAKELITE CABINET. 7in. x Shin. x Sin. c/w. S-valve S/H. 
chassis med./long wave scale and back (takes std. twin gang condenser and 
3hin. speaker), I is 

LINE AND FRAME COIL ASSEMBLY. Frame coils wound but not fitted 
(full instructions supplied). High impedance frame ; low impedance line, 
matching 5-1, 8/6. 

PRE ALIGNED MIDGET 465 Ke. Q.120, 9/- per pair, post 6d. 
MINIATURE 465 Ke. L.F.s. Type M4008. 14)-, plus 6d. post and packing. 


preggo 465 Ke. L.F.s (slightly larger than the above item) Q.120, per 
pair, 10/-, 


IRON CORED 465 Kc. WHISTLE FILTER, screen, each 2)-. 

VALVE HOLDERS. Paxolin international octal, 4d. each. Moulded Inter- 
Pe pew octal, 7d. each. EFSO ceramic 7d. each. Moulded B7G slightly soiled 
LINE CORD. Psy 0.3 amp., 180 ohm per yard. 1/3 per yard. 

CERAMIC P.F.S. 3 each of the following : 330, 220, 180 and 82, 2/6. 
TRIMMERS. 5-40 pf., Sd. ; 10-110, 10-250, 10-450 pf., 6d. 


TWIN GANG .0005 TUNING CONDENSER. 5.-. 
Post and packing, 6d. 


TWIN GANG MIDGET .00037 with perspex dust cover and trimmers, 
8/6. Post and packing, 6d. 


MAINS DROPPERS. 0.3 amp., 460 ohms, tap 
717 ohms, tapped at 100 ohms, vitreous, 1/6 ; . 950 ohms, tapped 700 
and a S26: 0.2 amp. 1000 ohm, vitreous, Meeped! 6. P&P. on each, 3d. 


VOLUME CONTROLS, by famous manufacturer. Long spindle and switch, 
4, 4, | and 2 meg., 4/- each. 20, 25 and 50 k., 3/6 each. Post and packing 3d. each. 


VOLUME CONTROLS, by famous manufacturer. Long spindle less switch, 
5 k., 50 k., 500 k., | meg., 2/6 each. Post and packing 3d. each. 


GOVERNMENT SURPLUS, R 
Metal , 230 v. 80 mA., 5/-. 
Metal Rectifier, 300 v. 100 mA., 6/6. 
Post and packing on each, 6d. 


WAVE ag pe SWITCHES. 6-pole 3-way, 2/-; 3-pole Lye 2 12; 
4-pole 3-way, 1/9 ; 5-pole 2-way midget, 1/9 ; Post and packing 3d. each 


MINIATURE BUTTON NEON INDICATOR, complete with brass 
batten holder 200/250 v., 2/-. 


With trimmers, 7/6 


bonny 410, 1/6 ; 0.2 amp. 


d from 


quip but guaranteed : 


anaapteatt > MASKS 


hite Rubber. 9in with glass 
toe. White Rubber {2in. with 


be 16 post and 
CSNeraucton’s parce j 


wih et + pair 
Four inter- 


oningang 
of TR. 
national H 
wave bonny switch and Erie 
20k pot, with switch, 19/6 plus 


Terms of business: —Cash with order. All enquiries must be accompanied by stamped addressed enlehiee: 
PLEASE NOTE—Regret no orders accepted from outside United Kingdom. 


POST ORDERS ONLY 


67 RALEIGH AVENUE, 


HAYES, MIDDLESEX 


WirELEss Worip 


The complete story of 


Jung, 1951 


rn ET 


ASSOC 


ILIFFE 


the motor cycle 


MOTOR CYCLE CAVALCADE 


by “Ixion” of the “Motor Cycle’ 


Here is the complete and vivid story of motor cycling, 
told as a continuous narrative for the first time. “‘ Ixion’s’ 
MOTOR CYCLE CAVALCADE gives the history of 
machines from 1884 onwards and tells the story of the 
men who designed, constructed and rode them. Inter- 
national T.T. events, trials and scrambles, the speedway, 
the motor cycle at war, star riders of yesterday and to-day, 
engine development and the making of records ; all have 
their place in this great chronicle. Vividly written, 
packed with sparkling pictures, this book is one which 
every motor cycle enthusiast will want to read. 


8iin. x Shin. 272 pp. 10s. Gd. net By Post 11s. 


---and for the enthusiast... 


MOTOR CYCLES AND HOW TO 
MANAGE THEM ”*xinsMoweg7c” 
31st Edition. Based on the accumulated knowledge of 
many years’ experience, this popular handbook is an 
authoritative, comprehensive guide to motor cycles, 
their care and maintenance, written in an easily under- 
stood manner. It deals with all types of power units 
and the construction and operation of various com- 
ponents. 7in. x 4}in. 290 pp. 4s. 6d. net. By post 4s. 10d. 


MOTOR CYCLIST’S WORKSHOP 
By “‘ Torrens ** of ** The Motor Cycle *’ 

5th Edition. Produced for the many who like to look 
after their own machines—maintaining, tuning, and 
where necessary overhauling them. It is a complete 
authoritative guide to workshop practice of the type 
which can be applied by the ordinary motor cyclist, 
with a special section devoted to tuning for speed and 
efficiency. 7in. x 4}in. 147 pp. 3s. net. By post 3s. 3d. 


SPEED FROM YOUR MOTOR CYCLE 
6th Edition. A book for the enthusiast, it covers the entire 
subject of a “ strip and re-build,” assuming the reader to be 
overhauling a fast machine. Every part is dealt with in detail. 

Finally there are many hints on the sport of racing. 
Jin. x4}in. 154 pp. 3s. 6d. net. By post 3s. 9d. 

TWO-STROKE MOTOR CYCLES 
10th Edition. Designed to help all owners and potential 
owners of one of the most popular types of motor cycle, this 
book gives a complete explanation of how a two-stroke 
functions, its construction, maintenance and general up-keep. 
Tin. x 4}in. 135 pp. 3s. net. By post 3s. 2d. 


YOUR AUTOCYCLE: and How To Get The Best From It 


A helpful up-to-date guide giving hints and tips in easily 
understandable form on every aspect of autocycle ownership, 
from the purchase and learning to ride, to decarbonising 
the engine. 7in.x4}in. 106 pp. 2s. 6d. net. By post 2s. 9d 


Obtainable from all booksellers or direct from the Publishers :— 


TLIFFE & iid L TD., DORSET pOueS, 


STAMFORD ST., LONDON, ee E.1 


Jung, 1951 
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made tape deck, as advertised this poe Se 

drive, lacest design heads. Complete kit of parts, requiring only pliers 
and screwdriver for assembly, £13/13/0. Send S.A.E. for particulars of our 
standard and high quality amplifiers, incorporating oscillator, for use with 
the above and other tape decks. 


DECCA THREE-SPEED GRAM. MOTORS : for 334, 45 and 78 r.p.m. 
instant single-lever speed selection. For A.C. only, 100-250 v. 50 cycle 
e@peration, Price (incl. P.T.) £7/3/4. (Please note manufacture of two-speed 
model now discontinued.) 


DECCA TURNOVER PICKUP: a high fidelity crystal pick-up with 
turnover head (two sapphires) for use on the above or other multi-speed 
motors. Price (incl. rw) £3/19/4, 


AMPLIFIER 11/66 : An improved version of our Amplifier ACIil, os those 
who oe good quality reproduction at low cost. Valve line-w 

6/5-KT66-5Z4. Output 5 watts. Volume, tone and variable sdback 
controls. High grade re transformer. Chassis ep ey isolated 
from mains. Compl d chassis, all valves and com- 
pene with circuits and ianeniae £5/2/6. pons wired and tested, 


VALVEHOLDERS : Ceramic : UX5 (807, etc.), I/- each, 10/- doz. 

UX7 medium (1625, RK34, etc.), I/- each, 10/- doz. ; B9G (EF5O, a) * od, 
each, 76 doz. Amphenol : Int. ictal, 9d. each, 7/6 doz. ; Br. 7p, 9d. each 

7/6 doz. ; Br.Sp, 9d. each, 7/6 doz. ; UX7 med. . 9d. each, 7/6 doz. ; UXS 
9d. each, "6 doz. Paxolin : Br.5, Br.7, UX4, UXs, UX6, UX7, 6d. each. 


RACK-MOUNTED AMPLIFIER TYPE A.1104: by Marconi 
Co. for the G.P.O., and mounted on 19in. Sfe. oy neh Valve 
line-up (but valves. are NOT included) MH4, MHL4, PX25- X25 P/P, 

VU39. Power pack is for v. 50 c. operation ; transformers are by 
Varley and all smoothing is by paper condensers. Push-pull outout trans- 
former is to 600 ohm. line. utput stage anode sew is Rename by 
2tin. 0-200 mA. moving coil meter. Control panel con other 
items, microphone transformer and a Westinghouse i2 v v. MTA. brie brid e rec- 
tifier originally used to rectify amplifier output .- relay operation. nused 
but slightly score-soiled. Price £6/10/0, plus transport at cost. 


SPECIAL PURPOSE VALVES: Rae hg (S130), S/- ; vreb (aor re 
(TTI1) 6/6; RK34 


7475 wt ; pint 8 5/- 5 ; VTSOI /~ gy 
; VGTI28 ictic) (6; vee 
;Vulll S/- ; VUI33 3/6 ; CV54 


QUALTAPE MAGNETIC TAPE RECORDER : the modern, precision- 
parately-motori: capstan 


CV73 4/-'; 9003 S/-; 9 3/- ; CVII4I 6 
6; ie VRI36 (EFS4) 7 4; VRI37 (ECS2) 7/ 
3) 


ACCUMULATORS : 2 v. 10 A/H. 
unfilled and uncharged. 4/9 each. 


L.F. CHOKES : 5 H. 100 mA. 3/6 ; 3 H. 200 mA. 5§/-, 


VARIABLE RESISTORS : 50 ohm. 1.5A., with fine calibrated worm- 
gear adjusemenc. Ex-unused equipment. 7/6 each. 


SELENIUM RECTIFIERS : 24 v. 1.2A. bridge, 12/6 each. 350 v. 40 mA. 
half wave, 4/6. Both items ex-equipment, but tested and perfect. 


MUIRHEAD DIALS : as used on G-units and R.1224a. Precision-made 
and incorporating a slow motion drive of the $onmad of 50 or 60 to one ; 
ideal for tuning or test nS - 


SWITCHPLUGS : I5A. 250 v. Metal-cased chromed, 6/- each. 
METAL-CASED CONDENSERS. . “ONY! 000 v. wkg. 94. each, 7/6 per 
doz. 1/350 v. wkg. 9d. each, 7/6 per doz. Ditto, but screw-fixing and with 
long insulated leads, 9d. each, 7/6 per doz. 


JUNEERO TOOL AND XACTO SLIDE GAUGE : as previously 
advertised, 27,6each. Juneero Engraving Tool Kit, for operation on 200-250 
v. A.C. 8/6. Juneero Purching and Rivetting Tool, 7/6, All Juneero spares 
and accessories in stock ; send s.a.e. for price list. Trade and overseas 
enquiries invited. 


HIGH-CAPACITY PRECISION MICA CONDENSERS :: by leading 
manufacturers. Accuracy plus or minus 0.5 (point five) per cent of stated 
value, Pure mica and copper , 
6 = (d) 0.040710uF 16 = (e) 0.055820uF 1/6 
6 = (ft) 0.082910 nF 16 (g) 0.087460.u.F 1/6 
) 19 «=6(i) OfN23750uF 9 ji) 0.147000uF 19 
(k) 0.205276 uF 2j- 
Many close tolerance standard values may be made up by parallel or other 
combination of above, e.g.: 4k+i+e = luF ; 3 2k +g =0.SuF ; c+f=0. uF. 
(A table of over 150 series ‘and parallel hy 
invaluable in calculating filter coumaitin, etc., is available on receipt of 
2¥d. stamp.) 


in black moulded bakelite case, 


CONNECTING BLOCKS. Heavy construction, 20 way with 2 B.A 
set screws. 7}in. x lin. x gin., 2/6 each. 


CONDENSERS (pFs). 2, 4, 10, 15, 20, 25, 50, 75, 100, 160, 200, 6d. each, 
5/6 per doz. 300, 330, 500, 1,000, 5,000, 9d. each, 7/6 per doz. 


HLF. CHOKES : 650H, to pass | a., 1/3 each, 12/- per doz. 


MICA T/X CONDENSERS : 500 pF, 1.5 A. at 4-7.5 mc/s. Test 5,000 v. 
A.C. for ten minutes. 6 for S/-. 


MAINS TRANSFORMERS : Pri. 0-200-220-240 v. Secs. 250-0-250 v. 
80 mA., 0-4-6.3 v. 4 A., 0-4-5 v. Fag Electrostatic screen. Tag connections. 
Universal mounting. Each 18/6 


MAINS TRANSFORMERS : Pri. 0-200-220-240 v. Secs. 350-0-350 v 
80 mA., 0-4-6.3 v.4A.,0-4-Sv.2A. Electrostatic screen. Tag connections, 
Universal mounting. A truly all-purpose transformer. 18/6. 


STABILIVOLTS : Type NSI. Voltage stabiliser and divider. Operating 
voltages 280 v., 210 v., 140 v., 70 v. ; max. electrode current, 80 mA. 
Again available. Each 10/-. 
LF. TRANSFORMERS : 465 k/c., standard size, capacity-tuned. Made 
for us by a leading manufacturer. Per pair, 12/6, 
PLUGS AND SOCKETS: Pye angle, 1/- ; Pye straight, /3;8.&L. 
5-pin, 1/6; B. & L. 7-pin, 1/9; B. & L. 10-pin, 2/-; Jones 6-way, 1/6; 
Jones 8-way, 1/9 ; Jones 10-way, 2/- ; E.H.T. Single I/-. The above prices 
include plug and socket in all cases. Pye T-pieces, 6d. 
Now in stock : Pye Angle P. & S. to fit din, cable. 
WAFER SWITCHES : S.P. 3W. 1/- each ; 3P. 2W. 1/6 each ; 4P. 2W. 
miniature 2/- each ; S.P. 1OW. 1/9 each ; S.P. 11W. 2/- each. 
PUSH-SWITCHES : Type I0F 11062, G.P.O. pattern, D.P.C.O. non- 
locking, 1/6 each, 15/- per doz., £7 per gross. 
CATHODE RAY TUBES : SCP! Electrostatic intensifier, type C.R.T., 
diameter Sin. max. second anode voltage v., max. intensifier anode 
voltage 4 kv., medium persistence screen. Brand new in original crate 
or carton, nj6 each. 
AERIAL RODS : Copper plated steel. Fit into each other to make up 
any length aerial. Per doz. 2/-; per gross 18/-; per thousand £€4/10/-. 
TOROIDAL a “wanabeeeiedem On ceramic former, 2,400 ohms, 
at 50 w. Each § 
STABILIVOLT ooee VS68. Similar to STV280/40. Operating voltages 
280, 210, 140, 70 v. Max. electrode current 60 mA. aes nhs 4 
enables us to offer these at 7/6 each, or 78/- per doz. while 
UNIT OFFER. Ex-Govt. eye Unit Type 6A. For T/V or “ on w. “ 
VCR97, 4 x EFSO, 3 x EB34, 10 w/w pots, 2 carbon 
. 4-pole A. and other switches, condensers, resistors, etc., etc. 
rand-new in original transit cases. Our price €3/12/6, carriage forward. 
Saeeneraeeer Ens ° Unused ex-Govt. Carbon, hy 10k, 20k, 50k, 
100k, 200k, 500k, Im, each 1/6. Wirewound, 50M, Ik, 2k, Sk, 8k, 20k, 
25k, 50k, each 2/6. 10002 Iw. pre-set pots, wirewound, 1/6 each, 15/- 
per doz. Humdingers, 0-100 6d. each, 5/- per doz. E 
HEATER TRANSFORMERS : Pri. 230 v., Sec. 6.3 v. 15 A. 6/9; 
Pri. 230 v., Sec. 12 v. 1 A. 7/6. ; 
SPEAKER CABINETS : !7in. x \7in. x 64in. 0.d., 16hin. x 13fin. x Stin, 
i.d., to take 10in. speaker. With carrying handle and e cable 


separate 

Soundly constructed in wood, these are ideal for d 
10/6 each, carriage and packing 2/6. 

P.O. RACKS : Sift. 6in. high by 19in. wide. Available again, but 
ordering essential, as stocks are limited. 20/- each, collect or carriag: 


partment at top. 
band use. 


forward. (Carriage is normally between 3/- and 5/-.) 
PULLIN MOTORS, Type A/3R. For 24 v. D.C. 3fin. x 2hin. x 2in. B/ 
each. 


METAL CUTTING SHEARS. A robust tool, one-inch blades, will « 
up to 16 s.w.g. aluminium. Per pair, 2/- ; per doz. pairs, 21/-, 
SMALL-SIZE PAPER CONDENSERS : 2:F 100 v. wkg., dimensions 
Itin. x Itin. x Bin. ideal for cross-over networks, etc., 4/6 per doz., 45/ 
per gross ; £14/10/- per thousand. 

MOTORISED SWITCH ASSEMBLY: Type !0F3/5S6. Centainin 
24 v. miniature motor, 2}in. x ifin x ‘ita gearing, switch contacts, etc, 
Ex-Govt. Motor only tested. 10/- each 

ROTARY TRANSFORMERS : With permanent magnet field. input 
11/12 v., output 480 v. 40 mA. Each 10/6, 


OODS NEW AND UNUSED UNLESS OTHERWISE STATED. GOODS SHOWN AS EX-EQUIPMENT HAVE BEEN FULLY TESTED 
AND ARE IN GOOD WORKING ORDER. PLEASE er POST CS  aenaaee ON ALL ITEMS. KINDLY PRINT NAME 


DA 


ehensive stock of valves, cathode tubes and components for radio, television and electronics. 
Wednesday, Friday and Saturday, and 9 a.m. to | p.m. on Thursday, duri 


a very he + ea 
Our m5 hours are 9 a.m. to 6 p.m. 


uesday, 
which times we are always pleased to  walenee ‘callers. Post orders to Garland Bros., Chesham House, Deptford Broadway, S.E 


GARLAND RADIO 


CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8 
TELEPHONE : TIDEWAY 4412/3 


ALLEN & GOULD 
8, OBELISK PARADE, LEWISHAM, S.E.13 
TELEPHONE : LEE GREEN 4038 
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For Quality Bargains Always 
—Best Buy at Britain’s 


Communications Receiver Type R1155. No longer needs any introduction. A new revised 
and enlarged “* Wireless World "’ leaflet, at 1/3, post paid, gives all relevant data. A 
limited nutmber only of absolutely brand new, unused receivers available at £9'19 6. 
We alse offer these receivers at £7/19/6. Although not new at this price, they are never- 
theless in excellent condition and represent sound value. All our receivers are aerial 
tested before despatch. Whichever set you specify there is a carriage charge of 10 

to cover despatch in maker's transit case. Any receiver gladly demonstrated. 


RM565 Power Pack/Output Stage. Enables the receiver to be operated direct from A.C 
mains. Just plug in and connect low impedance speaker. (Note: speaker NOT supplied 
Oniy £3/19/6. 


Receiver R3547. Contains: 4 of EFS0, one of VR56 (EF36), one of VR55 (EBC33), tw: 
of VES, three of VER54 (EB34), one of VR92 (EA50), and a 45 me/a. “ Pye’’ Strip. 

Also included are 11 pot’ Be ng a motor with gear box, relaye and clamnapens other sma!) 
components al] mounted on an extremely useful chassis. BRAND NEW IN TRANSIT 
BOXES. Oniy £5/19/6, carriage paid to your door, 


4 Me's “ Pye” Strip. A ready made vision receiver (London frequency). Uses six of 
EFi0 and an EA50. Complete circuit data provided. Less valves, 39/6 ; with all vaives 
@2'6. Ia brand new condition 


Receivertype 21. A battery operated saperhet receiver covering 4.2-7.5 mc/s and 19-31 
me/s. Operates as a double superhet on the 10 metre band. Complete with nine 2 v 
valves and circuit diagram. New condition. 45/-. G id. 


6 v. Vibrator Pack. Suitable for use with the 21 set. Output 150 v. at 40 m/a. fully 
smoothed and rectified. Circuit diagram included. Cheap at 17/6, post paid. 


Command Receiver type BC455. Frequency range 6-9 mc/s. Valve line-up: three of 
128K7, one of 12KS, one of 12887, one of 12AG—all metal valves. L.P. value 1415 ke/s 
in brand new condition and complete with circuit diagram. Contained in a black crackle 
case. Only §5/-, post paid. A bargain. 


Receiver Valve line-up : one of ( 1V66 (grounded grid triode), one of EP50, one 
of VR65 (aPs)), one of VR92 (EA50), small impulse moter, all im case size 84 x 44 x Ghin 
12/6, post paid. 


Simpson Dual-Range Ohmmeter. BRAND NEW AMERICAN INSTRUMENT. Incor- 
porates 2jin. moving coil meter. Ranges: 0-2,000 ohms and 0-200,000 ohms. §2/6 
post free 


rage ag og Be TYPE i CONTAINS ONE OF SU4G, ONE 
OF NS, E KLYSTRON, ONE OF 
Cves SCTRIGGERON). TWO" LONG ME val RECTIFIERS, RESIST- 
ORS, CONDENSERS, ETC., ALl HOUSED IN A HANDSO 
METAL CASE. PACKED BRAND NEW IN TRANSIT CASES. 32/6, 
PLUS 7/6 oe Wry UNIT SHOULD PROVE PARTICULARLY 
SUITABLE EXPERIMENTAL LABORATORY OF 
INDUSTRIAL CONCERNS. 


COMPONENT MART. 
Blower Motor, For operation from 24 v. A.C. or D.C. but will run from mains when fitted 
with suitable dropper resistance. Has many uses—ventilation purposes, as a hair dryer 
ete. AX NEW. Only 7/6, post paid. 


Dual Crystal Standard. 100 ke/s./1,000 ke/s. As used in Class “D'’ Wavemeter, etc 
Brand new and boxed. 25/-, post paid, 


Output Transformer. Six ratios, 7/6, plus 6d. post. 


Mains Transformers. Phandord a. Universal mounting. 350-0-350 v. 80 m/a., 
0-4-6.3 v. 4 a. and 6-4-5, 2 a.; 250-0-250 v. 80 m/a., “Pigg Ne eh ogy aay 2a 

30 v. 2 a. tapped 3 v ache 8 , 8 v., 9 v., 10 v., 12 v., 15 20 v. and 24 v 
All these transformers are brand new fully guaranteed, me peak at 1386 each, plus 
Od. post. 

E.H.T. Transformer, For VCR97 or VCR517 tubes. 2000 v., 4 v., for tube heater and 4 v 


tapped at 2 v. for E.H.T. rectifier. Brand new and fully guaranteed. Our price: 35/-, 
plus 9d. post 


Mains Transformer. Manufac turer's surplus Few only, so reserved for callers 
300-0-300 v. 70 m/a., 6.3 v. 2 q 12/6. 


Metal Soaiitest. 12 v. 2 a. full wave ridge, 12/6, plus 6d. post. Miniature HT. recti- 
her type RM2 v. 100 m/a., 4/3 each or two for 8/-, plus 6d post one or two. 


Potentiometers. go juty twin wire wound pot., 10 K. and 100 K. §/- each, post 
ree. 


Speakers. Sin. PM. Brar nd new 11/9, vplue 94. post. 6in. PM. Heavy Jaity Magnet, 
9/6. This item callers oni 

CoilPack. 3 waveband,short, medium, long, complete with all trimmers, padders, switch 
ete., ready for use. Employs slug tuned iron cored coils throughout. With circuit 
diagram. 17/6 each, plus 1/- post and packing 

Electrolytic Condensers. § mid. 600 v. wkg., 700 v. surge, three for 10/-, post paid 
i6 mid. 500 v. wkg., 600 v. surge, three for 11/6, post paid. These condensers are tall 
can type single hole fixing. Minimum quantity supplied by post three. 

Multiple Block Condenser. Electrolytic. 8x 16x4x4x6 “Th 
4/9 each, plus 9d. post or two for 10/-, post paid. A real sn 
Block Condensers. Electrolytic. & mfd. 500 v. wkg. 


all for 450 v. wkg. 


-» three for ° =, post paid. 


OUR STOCK OF VALVES, C.R. TUBES, COMPONENTS AND 
SPECIALISED COMMUNICATION AND EXPERIMENTER’S 
OY mane 1S HUGE AND VARIED. WE CURRENTLY OFFER 


Y BARGAINS FOR THE PERSON ALLE 
NOT PAY US A VISIT? tir 7 aid 


Have you heard our new range of high fidelity amplifiers, designed for the connoisseur ? 
Send a large 8.A E. and specify Brochure WW Full details will be sent by return. 


CHARLES BRITAIN (Radio) Ltd. 


't, UPPER SAINT MARTIN'S LANE 
LONDON, W.Cc.2, TEM 0545 
3 minutes from Leicester Square Station (up Cranbourn Street) 
Shop Hours: 96 p.m. (9! p.m. Thursday) Open ail day Saturday 


MORE OUTSTANDING 
OFFERS THIS MONTH 


EDDYSTONE 640 COMMUNICATION RECEIVER. As 
brand new, £24, carr. paid. 

DIRECTION FINDING RECEIVERS. Ex-U.S. Army. Type 
1005A. Complete with 15 valves. 18-65 Mc/s in 2 bands. Fitted 
with 3 extremely expensive meters size 44in. x 4in. reading 0-15 v. 
0-50 mA, 0-75 microamps. Size 24in. x I3in. x i4in. Brand new 
condition. Easily modified for amateur use. Price £12/10/- each, 
plus £1 packing and carriage. 

RECEIVER TYPE 25 (TRII96). See ‘Practical Wireless 
May 1951. Easily converted to all wave superhet. 6 valves. 
EF36 (2), EF39 (2), EK32, EBC33. Conversion data included. 
Purchased by us last month from the M.O.S. 140 only. Price 
39/6, post 1/6. 

TYPE 87 ROTARY POWER UNITS. Input 24 v. Output 
250 v. 65 mA and 6.6 v. 2.5 a. Elaborately smoothed. Neat 
black metal case, size 84 x 7 x 44. Brand new, 10/- each. Post 
1/6. 

AMPLIFIER Al27!. Brand new in sealed cartons. Size 5 x 5 x Sin. 
Fitted VR56 DPDT Relay. 2 mfd. condenser, Potmeter, 2 trans- 
formers, neat case. Unique value. 15/+ each, post 1/6. (90 only). 
CONTROL UNIT 454A. Brand new in sealed packing. Size 
84 x 64 x 34. Fitted with 0-1 mA meter. 4 50k pots, | 5k pot, 
| 250 k pot, | DP Toggle switch, 3 jewel light jacks, | G.P.O. type 
2 pole switch, | Yaxley 5 pole switch. ideal for conversion to a 
first class test meter. 38 only, price 30- each. Post 1/6. 
SELECTOR DRIVE IMPULSE RELAY with ratchet mech- 
anism. |! notch rotation per impulse. Type No. 100/373. Brand 
new in sealed cartons, 3/9, post 10d. 

CONTROL UNIT TYPE IA AM I0L/12. Size 19 x 7 x 7. 
Looks like a G.P.O. Telephone jack panel. Has 26 jacks, 5 fine 
relays, various switches, condensers, etc. Very good condition. 
€1 each, carr. paid. 30 only. 

CONTROL UNIT 499. Size 54 x 5 x 3in. Slow motion drive 
control switches and many useful parts. Brand new, 5/- each, post 
I/-. 

CONTROL UNIT TYPE 410. 25k pot. 2 SPDT switches. 
| 3-way switch, | DPST jack push switch, neat case, size 5 x 34 x 3. 
Brand new, 5/- each, post !/-. 

RF24 UNITS. Complete with 3 valves. 20-30 Mc/s. 5 spot fre- 
quencies, 21/-, post | /6. 

TUNING UNITS CAY 47151A. 800-1500 Ke/s, brand new with 
case and lid, 15/-, less case, 12/6. Carr. 2/6. 

VOLTAGE CONTROL UNIT. Type C3. Brand new in 
original cases. On/Off switch, Pilot light, 6 bank fuse panel, 5 
mfd. 3 mfd. heavy duty mains, noise suppressor. Excellent case 
Ideal for an amplifier. Outstanding value, 12/6, post 1/6. 
FREQUENCY METERS AMERICAN 906D. Brand new in 
transit cases. 150-225 Mc/s. Black crackle cabinet. Absorption 
type. Vernier drive dial. Midget telescopic antenna. Precision 
microammeter 0-500 indicates resonance. Power requirements 
1.5 v. LT 45 v. H.T. Has phone jack, 2 toggle switches. Vaive 
fieted type VTI7?. Complete with calibration chart and circuit. 
3 gns., carr. 5 

SECTIONAL AERIAL MASTS. |0sections, each 3feet Metal 
sleeved sections, seasoned timber. Fitted with Guy hooks. Store 
soiled but absolutely sound. Price 50/-, each carr. 5/-. Few doz. 
only. 

12-VOLT CAR RADIO. Comprises an ex-Gove 6-valve 
Command receiver expertly modified to tune medium wave 
band. Complete with separate Sin. loudspeaker. Excellent per- 
formance (definitely not available for 6 volts), price €5/10/-, 
carr. paid 

TELEVISION PRE-AMPLIFIERS. Makes a blur into a clear 
picture. Really sensitive. Fitted with EFSO. Very compact, 
Power requirements 6-3 v. L.T. and 200/250 H.T. Ready for 
instant use. No modifications. State for London or Birmingham. 
Priee 15/-, plus |/- post and packing. A snip. 


SATISFACTION UNCONDITIONALLY GUARANTEED. 


H. P. RADIO SERVICES LTD. 


Established 1935 


55, COUNTY ROAD, LIVERPOOL, 4 


Telephone : Aintree 1445 


June, 1951 
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Recognised as the Most Reliable Valveholders 


Sub-Miniature Valveholders 


a SMS/U Say, 


l/ 


Y 


Su SMB/UA A { BSA TYPES 
a a SM5/U. Panel Mounting 


All Moulded in Silica-loaded Polystyrene 


SM5/US. Chassis Mounting 


B&8D TYPES 


SM8/U. Panel Mounting 
SM8/UA. Chassis Mounting 


THE McMURDO INSTRUMENT COMPANY LTD., VICTORIA WORKS, ASHTEAD, SURREY * ASHTEAD 3401 


NEW RADAR PROJECTION INDICATING EQUIPMENT MODEL V.G. TYPE CG—55 AEB. 


Designed and produced by the General Electric Co., U.S.A., for installa- 
tion in ships, shore stations, aerodromes or research establishments. 
This Projection Type Plan Position Repeater performs a duty similar 
to the conventional P.P.I., except that the pattern is optically projected 
on to a large, flat horizontal surface, instead of being observed directly 
on a cathode ray tube face. The complete unit is approximately the 
size of a desk, 35in. high, with the viewing screen occupying half of the 
top surface, and is operated as a plotting table, on which the actual 
map-in-motion is portrayed. Navigational calculations are made 
directly on the paper viewing screen which can be replaced at will 
from a concealed 30-yard roll supply. The Schmidt Camera and Optical 
System are of latest design and exceptional quality. 
he full screen may be employed to map an area of 4, 10, 20, 80, or 
200 miles radius, the choice of range being made by a range selector 
switch. Electronically generated range marks divide the screen into 
concentric rings for ranging purposes. In addition, two bearing scales 
are projected on to the screen, one being fixed to present true or 
relative bearing, the other rotating to present heading. The radar 
pattern is therefore far more significant, because it can be observed 
simultaneously with the pattern of actual bearing. 
The equipment is designed for operation with any radar system, of 
BRIEF TECHNICAL 1 ge ae en oe 230 v. with repetition rates of from 60 to 1,000 per second, and only pt limited 
rovinry cansicomes. Total consumption 176 wats," @FFangements are necessary to provide the video, trigger and synchro 
Input requirements: Trigger voltage 5-40 volts peak. Video inputs. 
voltage 3 volts peak max. 
Feationt Temperature Limits of Operation: 0°C to Range Accuracy : + 1% « of to ca eulguned sues. 
: Beari : trim . rr a 
nee Cas Overall Simensiens 8 39in. x Sins x 3Sin. 
Image Visibility : Image on Projection Screen may be observed Weight unpacked : 1,000 Ib. 
in the presence of approx. | foot candle of indirect on The exceptional quality of construction. together with the numerous MR avconal 


Optical System: Highest grade lenses and comp tages are several of many features which make this advanced equipment of eut- 
Bausch & Lomb. standing interest in che field of Radar Engineering. 


Available for immediate delivery to U.K. and Overseas Buyers at exceptionally moderate cost. Full technical details are available 
on request. 


LAWRENCES LIVERPOOL LTD. 61 BYROM ST., LIVERPOOL, 3 Phone CENtral 4430 


RADIO SUPPLY CO 


34, HANOVER STREET, PARK LANE, LEEDS, 1. 


Post Terms C.W.O. or G.0.D. 


R.S.C. 


Fully Guaranteed, interleaved, and 


No C.0.D. under £1. 


MAINS TRANSFORMERS 
impregnated. 


(Telephone 22153) 


Postage 1/2 charged on orders under £2. Open to callers 9 a.m. te 5.30 p.m., Sats., until 1.0 p.m. 


200-230-250v., 50 c/s. Screened. 


oe ove TYPES WITH TOP | ieaadenee? TRANSFORMERS 


SHR 

360-0560, 70 ma., 6.3 v.2a., 5 v. 2a... 

350-0-350 v. 70 ma., 6.3 v.2a,5v.2a... 
SO v. 80 ma, 0-463 v. 2 a, 


for Ri35S conversion . LeabciGenaiie’ 
3 350 v. 100 ma., 6.3 v4 v. 4a. CT. 
0-45 v. 3 a. dekcnaal am 
3$0-0-350 v. 120 ma.. 63 v. 40, 5¥ 3a. 25 
350-0-350 v. 150 ma., 6.3 v. 42., 5v. 3a. 
ovary A "SHROUDED UpRiGHt 
MOU 

0. 60 ma, 6.3 v.2a,5v.2a., 
Midget type 24-3- ain. = 
350-0-350 v. 70 ma., 6.3 v.22. 5 v.22 
250-0-250 v. 100 ma, 6.3 v. -4v.-4 a. C.T., 
045v.3a. .. 

v. 100 ma., 6.3 v. 62, Sv. 3a. 

for 1355 Conversion 

<< pee 63 v-4v. 4a. CT. 


0-4-5 v.3 

350-0-350 v. 100 ma., 6.3 v.-4v. 4a a 
0-4-5 v.34. dies 
350-0-350 v. 120 ma., 63 v.42, 5.38. 
ee 150 ma., 6.3 v. 2a., 6.3 v.24, 


Sv 

350.0.350¥. 250 ma., 6.3 v. 6a. 4¥. 8 a., 

0-2-6 v.2a., 4 v. 32., for Electronic Eng. 
Televisor . 

425-0-425 v. 200 ma., 6.3 v.-4 v.44. C.T., 

6.3 v.-4 v. 4. C.T., 0-4-5 v. 3a. suitable 
Williamson Ampiifier 

325-0-325 v. 20 ma., 6.3 v. 0.6 a., 6.3 v. 
1.5 a., for Williamson Preamplifier ..... 


4v. to 6.3 ¥ 
| ELIMINATOR TRANSFORMERS” 


| Midget Battery, Pentode 66 : 


All with 200-250 v e{s. primaries : 


42. 169; i2v.3 a. or 24¥v. 15a. .. 


CHARGER TRANSFORMERS 
230-250 v. 50 c/s. Primaries : 
, 129; 0-9-IS v. 3 a, 189; 
0-9-15 v. + Kenia 0-4-9-15-24 v. 3a, 219; 
0-9-15-30 v. 22/9 


AUTO TRANSFORMERS 
100 watts | 10-200-230-250 v. 


maw. wy yoy eae 7) 
6.3 v. to 3a., -3a. Wi 


200-250 v. 50 c’s. 
output . 


OUTPUT TRANSFORMERS 
1 for 3S4, 
etc. 


Medium Pentode, 5,000 ohms to 3 ohms 
Standard Pentode 8,000 ohms to 3 ohms 
Multi ratio 40 ma., 30: 1,45: 1, 60:1, 
90 : | Class B Push-Pull 

Push-Pull 8 watt 6V6 to 3 ohms 
Push-Pull 10-12 watts 6V6 to 3 or 1S ohms 
Push-Pull 10-12 watt to match 6L6, PX4, 
6V6, etc., to 3-5-8 or IS ohm speaker .. 
Push-Pull 15-18 watt to match 6L6, etc., 
to 3 or 1S ohm speaker 

Williamson type exact to author's spec. 72/- 


input, 120 v. 40 ma. 


| 12/9. Ex Gove. Chokes, 100 ma., 
tropicalised 4/3 each, 


RECEIVER CHASSIS, |6 s.w.g., as : 
10-54-2in., 3/3; 
4/6 ; 16-8-2tin 
AMPLIFIER CHASSIS, 16 s.w.g., Alumina 
12-8-2tin., 6/6; 16-8-24in., i 20-8- 
2tin. 
MISC. ITEMS, T. V. Masks, 1!2in., White, 
10 h., 100 ohms., 
45/- doz. Ex-Govt. 
Selenium Rects. (Ex-New Equip), —— v. ta 
H.W. 396 each; 250/500 100 6. 
Ex-Govt. Receiver Units, type 7, less pon ly /6. 
Vol. controls with D.P. switch, spindle, lin., 
25K, 2/9 ea., less switch 55K, 1/6. Sectional 
Aerial Rods, Copperised steel, ift. in length, 
tin. diameter, 1/11 doz., 15/- gross ; 0.1 mfd. 
1,000 v. Tubs, 5/6 doz. Ceramic Trimmers 4-40 
pid. 3/9 doz. 
BRAND NEW GOVT. SURPLUS VALVES 
(boxed). 954, 955, ae 29; 9003, 3/3; 
1 


| VUI33, 3/9; 7193, 


TRIMMERS AND PADDERS 
-. B/ ; Twin types 50-150 pfd., plus 
; 10-100 pfd., plus 100-500 
100-600 pfd., plus 100-600 pfd., 


ELECTROLYTICS 
4 mfd. 200 v. Tub wire ended, 7/6 doz. ; RA 12 mfd 
50 v. Micropack, 10/6 doz.; 8-16 mfd. 350 v. 
Cans, 3/3 ; 8-16 mfd. 450 v. Cans, 3/il. 


FULL RANGE OF STANDARD COM- 


| STATED CAN QUOTE FOR ANY 
| TYPE OF CHOKE OR TRANSFO RMER, 
(EXCEPT E.H.T.). S.A.E. PLEASE WITH 
ALL ENQUIRIES. FULL STOCK LIST, 
3d. SPECIAL LIST FOR TRADE, 3d. 


WA ol T E D U e G E fe T LY » the following equipment 


FOR RADAR OR REBECCA AIR- 
CRAFT RADIO INSTALLATIONS 


10DB/6342. Receivers 3553A or 3653A. 
10VB/6084. Oscillator Units, type 221. 


JOLB/6011. 
10VB/6149. 
1018/6336. 
10L8/16012. 


Control Units, type 4il. 
Amplifiers, type A.3644. 
Control Units, type 455A. 
Control Units, type 522. 
Rebecca Mk. I! or Mk. 1B. TR. 


Rebecca TR. 3576. 
indicators, type 226. 
T.R. 3519 B. or Variant. 
indicator Unit 216 

10 LB 6313. Control Unit, type 552. 

10—VB 6053. Amplifier Unit, type 226. 

10 LB 6299. Control Unit, 426A. 

10 LB 6350. Control Unit, 446A. 

10 LB 6053. Control Unit, 446. 


AIRCRAFT RADIO AND RADAR 
EQUIPMENT 


Winch Trailing Aerials, type 358. This 
equipment is in a box approx. 2 ft. x [8in. 
x | ft. Has a Fairlead approx. 6 ft. lon 
includes a winch motor and Dyanode. Woiahe 
approx. 100 Ib. 

Radio Set Meters—made by Gruen Watch Co. 
Model 250. Reads 0-200 Micro, Amps. 
Meters—by Sinmpson Electric Co., Reading— 
0-1 Milli. Amps. 

Chokes L.F. Type 370—reference 10C/12137. 
Relay Units type 2! (fairly large type). 

Pecker Motors (these are part of the 1143 Set). 
110Q.B 29 x Indicator Unit Type B.C, 929. 
110Q.B. 13 Indicator Type B.C. 1151 A 
110L.B. 24 x Control Unit Type B.C. 
110.8. 7 or 13 of NA.V.2 Control 
Type B.G. 1150.A. 


1145. 


Box. 


130 R.F. Unit, Type 1091.A. 
129. Modulator Type B.C. 1142.A. 
126 x Interrogation Responser B.C. 


588 
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32. Rectifier Type R.A. 88.A. 
30, H.V. Reg. R.A. 90.A. 
303. jenenen Assemblies R.C.-94A- 


Unit. B.C. 
110/AB/1250. American type ‘No. 
183. Power Unie P.E. 158.A. 


Variant Considered. 
720. Variant Considered. 


MOD. KITS FOR ABOVE 
Hope 1. 


P pvpeapns 


809. Synchromatic 


ROS 


| 

va) 
AP 

» 


“x 
9 
3D 


Mod. Kit No. 4. 
Mod 


jod. Kit No. 


TEST SET 


110 S.B./12. L.Z./Test Set. Signal Generator. 
U.S. Description. C.W.—60-A.C.A. Size 2ft. 
6in. X 2ft. 6in. x 2ft.—2 cases. Size Ift. x 
ift. x Ift——1 case. (Painted U.S. Green. 
Aerial System Coils - Cables. Tripod arrange- 
ment. Perspex 

Aerial System. 

Switch Unies 110 Q.B./29 Type B.C. 929. 
Switch Unit for Indicator Unit. 


STARAVIA 


TEST GEAR 


A.l—10. $.C.R. 720. 
R.F. Feeder F. Block. 


No. D.152036. 

Feeder Cable. 1 10H/S060. 
Sockets. Qty. 6 per set 
Axial. 

Test Set. 296. 10S.B./6235. 

L.Z. Signal Generator. 1|105S/33. 
Test Set 3.A.P. 110S.8./106. 
Plugs. Qty. 12 per set 110H/1259. 
T.56. Monitor. 


110S/302. Drawing 


HIOH/3659 Co- 


PLUGS 


AN 3102—28—17.P. 
AN .3102—28—!17—P Position 2 
AN 3102—28—794.P. 
AN3102—28—17.P. Position 3. 
AN 3102—28—805.P. 
AN 3106—28—I6P. With Split Shell. 


SIGNAL GENERATORS 
Ref. No. oy 65. Type 30. 
/ Type 31. 
Type 53. 
56. 


ype 
1058/695. Type 57. 


TEST SETS 


Type 5A. Ref. 105/20. 
ype 46. Ref. 10S/i11. 


BLACKBUSHE AIRPORT, 
CAMBERLEY, Surrey 
Tel. Camberley 1600 


Jumn, 1951 


METAL RECTIFIERS. S.T.C. Pian volts, 75 mja., S/-; $.T.C. 

24 volts, 24 amps. 17/6; G.E.C. 6 volts, | amp. 4/- ; Westinghouse 

12 volts, 2 amp. ae Pencil Type E.H.T. 600 v. | m/a., 4/7 ; Pencil 

Type E.H.T. 1,000 v. | ma. 6/- ; Pencil Type E.H.T., 2,400 v. 3 mia, 
; Pencil Type J50, 500 v., 2 m/a., 7/6. 


SM A METER RECT., 5/- ; W.6 and WX6, 1/6. 
5 CPI. C.R. TUBES. Brand new and boxed, 25/-. Carr. paid. 


FILAMENT TRANSFORMERS. All inputs 200/50 A.C. 6.3 v. 1.5 
amp., 7/6 ; 6.3 v.24 amp., 10/- ; 6v. or 12 v. 3A., 18) 5 6.3 v. 12A. 37/6. 


R.3515 1.F. STRIP. 4 complete |.F. Unit, comprising 6 aie LF Stages, 
tuned to 13.5 Mc/s., | EASO diode detector, and ! EF38 or E F39 output or 
video stage. A few cites only are we to A ion this unit, 
which will give pictures of extremely good quality. Price, complete 
with valves, and foolproof modification instructions, is 45/-, plus 
5/- carriage and packing. Limited quantity only. 


R3S47 RECEIVERS. Absolutely brand new, in sealed manufacturers 

packing cases. Incorporating 15 valves type EFSO, 2 ¢ SP6I, p+ 
EBC33, 3 of EB34. Complete 45 mes. |.F. Strip, motor dial and drive, 
pots, etc., etc. £6 only, plus 10/- packing and carriage. Whilst they iast ! 


a RAF. INDICATOR UNIT TYPE 62. Containing YCR97 
RT with mu-metal screen ; Xtal Unit and valves 16/V! bpee.’ 

aNRSs ane. by (EASO), etc., etc., two deck c 

case. 18 x 18) x Il4in. New condition. 67/6 each. Plus 7/6 pti 


INDICATOR TYPE 6. These units are brand new, in — 
condition, and are all fitted with a VCR97 CRT, the tube wh 
constructors have put to T.V. use. Valves include aNRO ¢ (FSO), 
3/VRS54 (EB34), plus a host of potentiometers and H.V. condensers, 
etc. The complete unit is enclosed in a metal box 18 x 84 x 7}in. 
PRICE ONLY £3/19/6 POST PAID. 

Please include 10/- for transit case to ensure safe transit of unit. Re- 
funded on return of case. 


RECEIVER TYPE 21. The receiver portion of the W/S 2! operating 
from 4.2-7.5 mc/s. Double superhet from 18-30 mc/s. Incorporati ng 
B.F.O. and crash limiter. Valve line-up 7-ARP12 (VP23) and 2-A\ 
(HL23DD). Absolutely brand new, complete with circuit. Only 45/- 
complete. Vibrator Power Unit for above, brand new, 17/6 only. 


NO. 38 “ WALKIE TALKIE” TRANS-RECEIVERS. Complete 
with Throat Mike, "Phones, Aerial Rods, Freq. Range : 7.4 to 9 mc/s. 
Brand new and guaranteed, £4/19/6. Carr. 2/6. 


RECEIVER R. 1355 as specified for “ Inexpensive Television."” Com- 
plete with 6 valves VR65, and | ea. SU4G, VUI20, VR92, and a copy 
of ** inexpensive T.V.” ONLY 55/- (carriage, etc., 7/6). 


FREQUENCY Geeernce CRYSTALS. American G.E. Co. 

Octa! base fixing. Followin + poet only : ke/s., €,200 ke/s., 

—_ ke/s.. 7/6 =~ Aine Fra * pin spacing, 5765KC/7975, 10/- 
8000; Cc. 12/6. New and unused. 

val (EF50) ome New Red Sylvanian 10/-. Original boxes. British 

types boxed, 7/6. Unboxed S/-. 


MIDGET .0005 mid. TWO GANG TUNING CONDENSERS. 
Size oaly 2jin. x Hin. x Igin. Capacity , stand: length 
jin spiade with bracket, less trimmers, 6/6 or, 
complete with “* built-in "’ trimmers, 7/6 each plus 6d. post. 

MAINS TRANSFORMERS. 250-0-250, 90 m/a., 6.3 v.32. 5v.2a., 
half shrouded, drop throu; —_ type Electrostatic screen. Price 20/- 
only, plus 9d. post. Limi quantity. 

LF. TRANSFORMERS. Manufacturers’ surplus. lron-cored. 465 
kee/s. Size 4in. x I4in. x fin. Per pair 8/6 whilst 

TYPE 25 R.F. UNIT, brand new, converted from new R.F.24. 19/6, 
(Carriage and packing 1/6). 

RF. UNIT TYPE 24. For 26-30 mcjs. switched tuning, 
incorporating 3 valves SP6!. Brand new. ONLY 16/6. This unit can 
now also be supplied modified te cover AF. 26 frequency (for Midlands 
T.V.), brand new, at 25/-. 


Send stamp for current Component List— 
Probably the most comprehensive in the trade 


5, HARROW ROAD, LONDON, W.2 
PADdington 1008/9 and 040! 


£7-19-6 


for a first-class COMMUNICATIONS RECEIVER. This s the 
famous ex-R.A.F. type R.1155, which is justl ——— as bra) pomd 
tip-top set. Covers 5 wave ranges, 18.5-7.5 mes., 7.5- 

1,500-600 kes., 500-200 kes., 200-75 kes., and is easily and simply 
adapted for normal mains use, ful! details being supplied. These 
receivers have had some use, but are in very good condition, and 
are all aerial tested and guaranteed in working oder before des- 
=— Please remit 10/- extra for packing and carriage on post 

ers 


INDICATOR UNIT, TYPE 6. The very popular indicator unit 
which is recommended for so many uses, and in particuiar for con- 
version to the “ Wireless World General Purpose Oscilloscope.” 
Contains a 6in. C.R. Tube type VCR 97, 4 valves EFSO. and 3 of 
EB34. BRAND NEW IN MAKERS CRATES. ONLY 79/6 (carriage 
7/6}. Corstructional data as above supplied free with each unit, 
or available 9d. The following components uired for the con- 
version are also ava:lable, EHT TRANSFORMER for VCR 97 32/6 
(postage |'6), 4 v. EXT RECTIFIER with -eramic base 8/6 (post 9d.) 
20n 80 ma. CHOKES 6/6 (post 9d. 


BATTERY SUPERSEDER. A ~ must have’ {or everyone de- 
pendent on HT Batteries. Operates from a 2 volt accumulator, and 
delivers 67 volts at 4.7 ma., 130 voles ac 13-25 ma., and 1.4 volts LT. 
This is a first-class American made vibrator unit, and is easil, 
modified for use with any set, fully illuserated details being supplied. 
For the few coppers cost of charging an accumulator constant !!T is 
derived, and che initial outlay is soon regained in caving on bacteries. 
ONLY 60/- (postage !/6), or with two 2 volt accumulators in metal 
case 90/- (carriage etc 5/-). 


“PYE” 45 MCS. IF. STRIP. Ready made for the hanes vision 
channel, this 5 stage strip contains 6 valves EFSO and | EASO 
Circuits and simple mod data supplied. BRAND NEW. ONLY 
60/- (postage etc. 2/6). Less valves 37/6 (plus postage 2/6) 


10 VALVE |; METRE SUPERHET ZC.893!. The ideal receiver 
long distance TV results. The valve line-up is 6 of VR6S, 2 o/ 
VR92, and | each VR136 and .VR137. and the 12 mes 6 sta; 1 
ped gives tr with ample bandwidth of 
Easily modified, full details being supplied BRAND NEW 

N17 MAKERS CARTONS. ONLY 59/6 (carriage 5)-). 


R.1355 RECEIVER. The unit specified for “ inexpensive Tele- 
vision."" Complete with 8 valves VR65, and | each 5U4G, VUI 

VR92, Sg a copy of the book. BRAND NEW. ONLY 55/- (carriage 
etc. 7, 


194 1.F. STRIP. Another strip easily modified for TY Contains 6 
valves VR6S5, and | each VRS3 and VR92. This 6 stage strip measures 
only !8in. x Sin. x Sin. and is particularly recomme 

structors who have builc televisors but are having trouble in the 
vision or sound receivers. Full modification data supplied BRAND 
NEW. ONLY 45/- (postage etc. 2/6). 


INDICATOR UNIT, TYPE 184A. Contains two C.R. Tubes, 
a 6in. VCR 517 and a 3in. VCR 139, 5 vaives EFSO, 3 of EB34, 3 of 
SP61, and 5 diodes EASO. ONLY 75/-. (Carriage etc. 12/6). 


OSMOR MIDGET COIL PACK TYPE H.O. Covers S.M. and 
L. waves, and is complete with full circuits for 465 kes. superher 

unit. Limited quantity only available at pre-budget P.T rates 
ONLY 40/4 (postage 84.). 


Bin. ee P.M. SPEAKER. A pany Bn beautiful job, in- 
corporating an aluminium cone wh and 
ree in SEALED MAKERS CARTONS. ONLY ONLY 11 Tt) (postage 


Cash with order please, and print name and 
address clearly. Amounts given for carriage 
refer to inland only. 


U.E.1. CORPORATION 


Radio Corner, 138 Gray’s inn Road, 
London, W.C.1. Phone: TERMINUS 7937, 


(Open until | p. 1. Saturdays We are 2 mins, from High Holborn 
“Chancery Lane Station) and 5 mins. by bus from King’s Cross ) 


WiIrELEsS WorLD 


Jung, 1951 


OUTSTANDING OFFERS FOR 
EXPORT ONLY 


U.S.A. RADIO EQUIPMENT 
RCA TRANSMITTERS Type ET 4336-H 
Westinghouse AIRCRAFT TRANSMITTERS, Navy Model G.0.9 
TRANSMITTERS/RECEIVERS SCR-536 
TEST EQUIPMENT ik-46 (LF.F. Test) 

U.S.A. RADAR EQUIPMENT 
Mk. 26 (Medels 3 and 4) APS-3, 4 and 6 units and spares 
BM-Units AN/UPM-1B 
BN-Units S$O-13 
VF-Units 

SPARES (RADIO & RADAR — U.S.A.) 

(ET.4336, SCR-522, ATC, BRC, RU, Aircraft Radio Altimeter 
E . AN/APN, BC-640, BC 453/4/5 APX, TPX, ABK, BM, 
BN, SO-1, 2, 13, BL, SK, SL, SA-2, etc. Full range of spares for 
A.C.U. of SO-Series of Naval Radar a oa tog 


Fitter Room. Medel AN 1 


COMPONENTS 
Large quantity of all types of U.S.A. and British Condensers— 
Transformers—Chokes—Coils—Potentiometers— Resistors— Relays 
—Crystals—Dynamotors, etc. 
POWER UNITS PE-99 (7} KVA) PE-117 and PE-120 (50 of each) 


Individual Test Certificates and A.1.D. Certificates can be supplied 
upon request 


ENQUIRIES TO 


BRITISH SAROZAL LTD. 


(Export Branch) 


1, BRISTOL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1 


Telephone : HOLborn 6763/4/5 Cables : Sarozal, London 


OVERSEAS BUYERS ARE CORDIALLY INVITED TO VISIT 
OUR WAREHOUSES, SHOWROOMS AND LABORATORY 


Dept. W.W. 


18 TOTTENHAM 
COURT ROAD, 
LONDON, W.1 
Tel.: MUSeum 2453/4539 


Shop hours : Monday - Friday 9—5.30 Saturday 9—| 
FULL MAIL ORDER FACILITIES. Please add postage 


RE LAYS (EX-MINISTRY) 


y+ D.C. COIL RESISTANCE 
Rey 3,000 TYPES: 1.92 to 80,0000 
\ Q\ 600 TYPES : 0.42 to 9,200 


ALSO LARGE STOCKS OF 
DOUBLE & TRIPLE-WOUND 
AND SLUGGED COILS. 


CONTACTS 


3,000 TYPES : up to 8 sets. 
600 TYPES: up to 4 sets. 
3,000 TYPES : Make (M), Break (8), 
in Twin-silver, Twin-platinum, Dome- 
silver (2 amp.), Tungsten (5 amp.), 
and Flat-silver (6 amp.). Change- 
Over (C), in all but Tungsten : Make- 
Before-Break (K), in Twin-silver and 

Twin-platinum. 


600 TYPES : (M), (8) and (C), in 
Twin-silver and Twin-platinum. 
SPECIAL 


3,000 type Relays with 80,0002 coils 
operating on approx. 600 uA. with 
up to four sets of contacts. 


a 
- 
62 This Month’s G2AK 
ial 
Bargains 
lee ee 
C.R. TUBES Type 5CPi brand new in cartons 17/6 each, plus 
1'6 postage. 
ARSSD SPARE CRYSTALS. 455 Kc/s. 15/- each. 
RECEIVERS. Type !8. Cover 6-9 Mc/s, and are for battery opera- 
tion. New condition. Only 17/6 each. Phones to suit 4/6, 
MOVING COIL HEADPHONES with moving coil micro- 
phone. Price 6/-. Post I/-. Transformer to match 2/-. High 
resistance headphones, 4,000 ohms, 8/6 per pair. Post |/-. 
CABLE. 0fc. length flexible T.R.S. 3-core. Fitted with 3 position 
switch and plug. 1/6 post free. 
TWIN RIBBON FEEDER. Heavy duty 300 ohm, 5d. per yd. 
Standard K25 300 ohm ribbon, 9d. per yd. Co-ax. cable, jin. dia. 
70 ohm, 8d. per yd. jin. dia., I/- per yd. 7ft. length fin. dia. 
Co-ax. with Pye plug one end, 1/6, post free. All other Co-ax., 
and feeder, plus 1/6 post any length. 
POTENTIOMETERS. 5 watt wire-wound 20k., 25k., 2/-. 
500 ohm and 2,000 ohm 50 watt wire-wound on heavy Ceramic 
former, 3/6 each. Carbon Type Potentiometers, 50k., 100k., 
1 meg., 2 meg., 14. 
GRAND NEW 867 VALVES. 10)- each or 4 for 35/-. 
AERIAL INSULATORS. Pyrex 7in. ribbed glass, 3/6 per pair, 
plus I/- post. 
STATION LOG BOOKS. 200 pages printed one side only. 
| Ste = iin. First class paper and bound with heavy cover. 
ree , 


Carriage paid on all orders over £1 except where stated. Please 
include small amount for orders under £1. 


Please print your name and address. 


CHAS. H. YOUNG, G2AK 


All Callers © 110 DALE END, BIRMINGHAM 
Phone : CENTRAL 1635 


Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM 
Phone: MIDLAND 3254 


. 
Tel. LADbroke 173% 
AMPLIFIERS. 


purpose units, 
4 vaive 10 watts. Ni 


1S watt P/P output. 
over 3 stages, £). 
AC32 


= a Ms valve 10 watt P/P output. Feed- 
1a back over 3 stages, £12/19/-. 
MODEL ACIOE £9/15/- : 


All are Complete with eases i 

chrome handles, They have a 
separate microphone stage. Separate inputs for mike and gram., allowing individual 
mixing ete, Outputs match 3, 8 or 15 ohm speakers. Max. input volts required for 
full stated output average Mike .003, Gram. .3 v. .P. terme a le 
ACSC, 5 valve P/P 8-10 watt anit for records, radio etc, Feedback over 3 stages. 
Output to 3, 8, 15 ohms, £9/18/6. MODEL ACC, 3 valve record/radio amplifier. 
4 watts to .3 ohms, £5/5/-. Ditte U40 for DC/AC mains, £5/5/-. Stamp fer list. 
Pull range of accessories available, including: Rothermel Crystai Mikes, 105/-; 
Goodmans 12in. P.M. speaker, £6/15/-; Collaro A.C. Record Players, rim drive, 
magnetic model, £6/9/-, Crystal, £6/15/-. Jack plugs 1/6 each extra. 

Nearest Station: Kensai Green. 


RADIO DEALERS AND 
SERVICE ENGINEERS 


WE HAVE WHAT YOU WANT 
to service your Radio & Television 
Stock Lines all Types of 
Transformers —Chokes — Coils— Potentiometers— 
Resistors— Loud Speakers, and many other 
attractive items at low prices. 

SEND FOR OUR MONTHLY BULLETIN 

which includes special bargain lines. 

— TRADE ONLY SUPPLIED — 
HOME end OVERSEAS 


Vv. E. S. WHOLESALE SERVICES LTD. 


tl, GUNNERSBURY LANE, WEST ACTON, W.3 
"Phone : ACOrn 5027 


June, 1951 


Wireless 


deen designed for special purposes maki 
unsuitable for civilien use, ~! moy 


any such components 


new RECEIVERS AND AMPLIFIERS 
RNARD’S.—New address (see below). 


RD'S, manufacturers of televisien, radio 
_ | 


return t. 
feure ga 2, 8t. 
minster Bridge. London, 
U™ ELECTRONIC PRODUCTS, | 
2, Mazylevone High St., London, W.1. wen | 
ALISTS in the —- and nawrogy | 
equipment 


Stephens House, West- | 
8. int an | 


of high a ty reproduc: 
domestic or r industr 


. Wea 
offer tuning units or complete chassis tesigned 
and constructed to individual requirements. 


—! ™ qualit: cneuee, bass and | 
12" te * 212/10 ~—Broadcast 
& a -y Equipment ‘cor 
Norwich. 

IDLAND RADIO COIL PRODUCTS offer 2 | 
the production of high we Sshon: | 
to specifica’ 
list of ended 
of audio and radio D omipmane 


tonshire Education Aut. 
Winstanly Rd., Wellingborough. 


Cross 
specialist ee 3 "hi 
Pepcoeusties equipmen! e wor’ ec 
Williamso her anid 
incloniog tone a 
crossover units, distort oniess con! 
panders and radio feeders; send for — ond 
prices. 


0105 
‘YONNOISSEUR'S receiver, acclaimed i. 
users as the finest receiver for the enthu- | 
siast and the only one with the following facili- | 
ties: 9-1,500-metre, world-wide results on highly | 
sensitive 10-valve receiver, comparable with any 
good communication set, or by cha: of switch. 
maximum fidelity reception of local stations on 
fon 2-Px4 


ign ‘deity "sound 


er 


non-superhet receiver with high 
posh-pull amplifier yy a gd - 
and le tone control 


high-quality amplifiers: | \Rilss specialists, wl 

ceivers repaired and r also 

above, or to your requirements. Pi1 56, circu: 

and values 2/- post free oe itd. 

Stone Rd., Wimbledon, 8.W.19. "Tel. ‘his. Sos. 
NELRAD Sacra. 70, Cra Rd., 


request.—Write, call or ‘phone 


/18.—Yes, as is the Rig 
latest ve 


be 
is fully wired. alig 
tion is simplicity itself; 
lass dial in attractive co 
pecially mate oes 


Wiretess Wor_p 


World Classified Advertisements 


— SURPLUS 
nese MEME 
ect it 
6, including carriage and at 


Partridge Hews 


* 
PRECISION 


TRANSFORMERS 
(SVA to 100kVA) 


100 TYPES available from 
Stock 


er communications receiver by ovis 
Leicester (unused); price - 
1284." “[eal2 
ALE, Marconi CR100/4. perfect condition. 
Soa Offers to Cave, Vanessa, ni ai 
Taunton. (6851 
rT er K51 amplifier. fs ner, 
£14. used few hours 5 cRiaht i. 
Emkay, Maldon, Essex. 
UALITY juipment Gapoml: 
a x apomal, nom 
Chestnut Ave., Tipton. me 
RMSTEORS EXP119 ge bee “MJ Bagg 
10in 5 les, tk 
Lo Terrace, 8. tesla 
| viet aya ye aR? Sept 
& ~ pag &. 
tasted Rd 
ve 
bon a.c.J/d.c. IGRAFTERS, Sprrae ai bands: agg 
. Clive Court, Maida = ws. 
aye 


watt high quality 3m amplifier, 
Vy A i. 
Ree, in ~" case Shin x<tain x fa. 


— extended “in stock’ range 
also includes SS for 


WILLIAMSON AMPLIFIER 


The transformer illustrated provides 
the widest ible audio range, the 
lowest possible distortion and an out- 
put of 20 watts . . . it is built to the 
strict demands of the designer of this 
famous amplifier—it embodies the 
finest technical skill and craftsmanship 
available 


De Luxe Model 
PRICE £6 - 4-0 
Or Potted as shown 
PRICE £6-12-0 


Technical data available on request 


sDprarcam marine receiver, 
| E double sae Ay spare set valves 
Alter. le aerial and ae 
Witne + Eynsham, Oxford 


corr en ee 30v 


ampiifier 
£110; Warwick cabi 
| Radio, 44, Widmore 

DDYSTONE 750 receiver, 
speaker, = “8” meter, 


ee ods, 


li-wave chassis, 
r, little used, 
. £25.—AC.8. 
. Kent. 


with 688 


x oe 


LEARANCE for og orders. mes 
oa ae. a i Petty 
Sea Wadham i ka. 


Vand: 
{6918 

| TILLIAMSON amplifier vas preamo! plifier 

| W and tone a iter units, 

| Garrard motor 78/ wae ‘Acos T tan het 

| rker 2in model 

| sole cabinet; Lagi enh 1368" * (eai6 


chassis, exp. 125/1. 14 valves 


a, 6v6 liel push-pull. 2 nits, 
| ANTS as new, modified for twin nigh imped: 


| ence heel with individual aes. unas 
Ecc. £30 or nearest offer secures.—Box 15: 

6896 

ye autoschange 


LLIAMSON sie do with pre-anip 
‘speaker 


» . trebl 
Coombe Ridge: 


fitted 
reflex cal 


| mrerifice at 
Brimscom 
' 
| “Righ-delty Pentron Astra-Sonic Sente gortavie 
R hij q- tier cor wire-recorder as bger 
recess en 

lar ae Hl Fidel 7 wire. 

x, 7- cane 6y v 

spare valves, £15 = nat Potter 


TLLIAMSON ampliner, paper ena 


Mniddle 
| {mized). 
bass 


\s —Venna’ 
, Glos 


.-~Widdowson, 37. 
Haw ksworth Lane, Guise! waaat tana (6878 


etait tS ea AND 
(Verba Bitone, mibor Ta as new; a? =} 
| Power ekg iin h high + Galea. Atel 


RCS. AES eae ety 


nS 
Leak PU. Li 
TEST gas AND 


| AYBmstt wide PSs signal ge crater ow 
Poet dem th 
| 43. Woodside Ave. ve. N10. piste ait (e834 


esac: 


Pe ae 


s baniRincr 


TRANSFORMERS LTD 


ROEBUCK ROAD, 
TOLWORTH 
Telephone : 


KINGSTON BY-PASS 
SURREY 
ELMbridge 6737-8 


Sunqcator, new ; £24.~ 


ith maine 


dierras 


84 


WIRELESS Wortp 


TEST EQUIPMENT-SURPLUS AND 
DHAND 


Mo? YING one go aes meters a > 
/~ Santeden” 16, BSD hea. ‘Lane 


OMBIRED pA and tie Rg 
frit are salgie aioe * porta £ condition - 
ctio ers; perfec 
1366. vin ia 
P.L. sig- enere’ ir inn BP. 
versa. pride oy gat Eve , Me. Baie, 
vice wore weet ; a ‘pene condition: 6s 
lot. or 0 . BD. » 10, 
Bebington, Cheshir 
IGNAL >on 
D meters, valve = WA, ee 
multi-range meters in stock; your eng are 
invited.—-Requirements to R.T. & I. Service, 254 
Grove Green Rd., London. E.11. Ley. 4986. 
NEW DYNAMOS,. MOTORS, ETC. 
ATTERY chargers, 4 models, 2-6-12v, 1-2-4 
amp D.C.; any mains voltage; also larger 
types special] transformers, chokes, test sear. in- 


terior car heaters, etc.—The Banner 
Co., Ltd., Hoddesdon, Herts. 


LL types of rotating electrical machinery up 

to 2O0éva available, including rotary con- 

verters, rotary transformers, motors, petrol 

Ciegel-ereined generating plante, alternators 

We are also in a position 

transformers; as actue 

manQiacturers we will be glad to qyote for any 
uennity for home or export. 

IESEL Electric generating plants, 3kva, 230v 

r control, starting 


prmers, input 20v d.c., on 
Iv permanent magnet 
2av 


. input d.c, 70ma 
> energised field, ve ditto, 
90ma d. en 


inpu 
7 output 500v, ergined 
FP. WARD, Lordsctoft Works, Baverein. 
Suffolk. Tel. 253. [oos 
worens. srt. SURPLUS 
HAND 


trans 


BYNAMOS 


new condition; must sel; w 
Ponsford, 59, Acacia Ave., Eastcote, 


VHARGING and lighting plants, a.c. and d.c., 

/ please note items 1 and 2 are not surpl 
but current products af well-known Brit 
manufacturers 

DIESEL alternator, 230/1/50, 3 kva, beit wk 5 
by Petters. very latest type diesel engine A.V1, 
seif-energised, automatic voltage control, Sandie’ 
starter, press button and remote control, mS! press- 
button remote control start and sto) ~~ 
extra comtrol units £1 ,omplete wit 4 
Exide starter battery, complete with charger for 
starter, battery full load 444-5 hrs. en 1 on. « of 
fuel; engine covered by Petters inspection ser- 
vice. tested on fui! load before dispatch, delivered 


Lg use 
md 6 kya only. 
1, , self ener 
with voltage contro! winding. press-button start. 
with 24v charging and lightimg circuit, suitable 
engine, Fetters diese! A. pti for 3 kva, 6v batts.. 
72 amp/hr,, 65/-; 85 amp/hr., 70/-; 120-140 
any hr., 100/-; 4 for is” delivered. 
ASE do not ask tor cajalogues, state exact 
eoulrement s isplayed advert., page 88, for 
§.T.C. selenium rectifiers: a o9 0. pro-forma 
invoice. c.o.d. (post goods 
PEARCE, 66, ot Percy St., wel {near Ange). 
[0014 
Dp <C.-A.C. converter 7 Electro Dynamic, in- 
put 200/250 D.C. 1.9amps. output, 110 A.C. 
50 cycles. 2.27amps.. suable for projector: as 
New, offers —Brixham — Service 
vore St. Brixham, 


OTARY iF conperter. 2, po smoothed for radio. 


200 put, 220 volt a.c. B. Oatees. 

1 300 watt £7; 335 watt, practically new, B20: 
Daly W J Simms, Sons td., Haydn 
rwood, Nottingham. Tel, 66264, ext. 6 


(6927 
TRANSMIFPTING EQUIPMENT 
rpnissa sets in good condition, Ren ats avail- 
able for export only, chea 
Chureh Rd., Moseley, Birmingham. Te 
NEW ee on ane SOUND 
BQUIPME 
| ae RADIOCRAPFT, wid. offer 
ACOS GP-20 pick-ups with a head. 
Spits extra microgroove heads P-191) 


CONI type 14 yo p- Fi lightweight 
for miniature needies, with matching 
transformer, £6/8/4; c.— . with matching 
Bak efi ‘s 2-speed, 
.8.R. gram moto -s 

3 or 78 rpm, ry $5. 

24 de luxe version of above, Atted 

) mge, 33-45-78 rpm, 


™. units camplete 

ALL above prices inc ee tax; st 
free in United Kingdom ” 

x Somets tax free; price list by atr mail 


RA QIOCRAPT Ltd., 69-71, Church 
Leicester. hone 58927. 
Moser, Ae Fecongers —Make your om 
Cleartone recorders 
specially dune for amateurs. 
. St ‘form: 


from 


turnover 


R ~ 584 
with magnetic pick-up, > /10, 
lade 


FRITH. 


post free; 
re (member B.S.R.A 


rashaw 
yon. Tel. 266. 


"folas | 


and | on the 215 


eid, | 


THE IDEA) 


BEHIND THE WORDS | 


HARTLEY-TURNER 4° 


7m |> Attaining the near ideal | 


We have described the policy which begat 


the Hartley-Turner 215 speaker. The 

ee arises *‘ Have we produced some- 

pare which really does appeal to the high- 
lity listener ? *’ 


All over A 
Turner clubs 

ucts. 
eneauela. 


erica there are Hartley- 
rmed of enthusiasts for our 
Here is a letter from one in 


** 2 is thought you would like our report 
speaker, three of which were 


received in perfeet condition about two 


if weeks ago. All were impressed by both the 


packaging and the fine workmanship. 
The speaker is a beautiful appearing job 


| mechanically, the craftsmanship evident to 


even the lay eye. 


** We set it up in line against my 38600 
unit and three other prominént American 
speakers, one a Monitoring system, one in 
a reflex enclosure and one in an acoustical 
labyrinth. About that time my wife 
was ready to throw all of us out of the house. 


‘* But there have been a number of evenings 
of listening—most of us skeplics thought 
it would all be over in one hearing—and 
the average reaction is one of being not 
quite able to believe it. But, more seriously, 
| think the group opinion boils down to this : 
It is a wonderful speaker. As you have 
said, it takes more ‘ drive than most. 
it is not as good as my own $600 unit 
(maybe we are over-conditioned to its 
sound, however). # is better than the 
Monitoring system which lacks bass— 
sharp cut-off at 60 cycles. Nothing else 
tested is in the same claas. 


‘* There have been other tests. We ran it 
as a bass woofer, feeding it from the low 
half of a 400 cycle crossover network, as 
a tweeter above 1,000 cycles, and as a mid- 
range unit, 400-1,000 cycles. In each 
position we were impressed, but mostly 
in its high and low response. The answer 
te your low response is of course the avaii- | 
able jin. movement without distortion. 
The highs—well, your cone is the first 
direct radiator | have encountered that 
approaches the crispness of a diaphragm 
type speaker. Most of hese are too crisp : 

1 like the 215 there very much. 


‘* As things stand now, and this is but a 
progress report, | | prefer my own mul- 
ttpie system, but | never expected to find, 
in one single unit, the musical quality 
and range of the 215. As economics do 
not allow $600 for every room the 215 
will find one or several useful spots in my 
home as well as in some of the others’ 
homes. And it will certainly be my recom- 
mendation to all of those who cannot 
afford a six~-hundred-dollar unit.’’ 


We have had other letters by the dozen 
which say that no American unit under 
#200 can compare with the 215 at $48. 
(And one or two who like it better than our 
$600 friendly competitor). 
seasaonably expect to produce a better 
speaker for $48 than someone else can 
for $600, but we seem to get pretty near. 


Te ey in Britain, the price is £10.10.0 (plus 
3s. for postage, packing and inserance) and 
its users say it is better than any other 
British speaker at any price level. 


:/H. A. HARTLEY Co. Led. 


162, HAMMERSMITH ROAD, LONDON, Ws) 
RIV. 7387 


We cannot} 


NEW me Att AND sOUND 


viewers ti 
vias "5, 


series, transformers, Guarantor 
to le vy ove 


iheation, ex ex- 

Sy CT @ 250ma, 2 ee (es Sis” 

<.130v @ 15ma 6.39 @ la (no 

* SOUND Phe Co. Marlborou 
Yard, London, N.19. Arc, 5076. % 
I ECCA \ pick-ups for l.p. and standard records, 
two rte able Acos cartridges with 

MARCO! styli; 

CONTI type ate pick-up and transformer: 
IVING coil pick- -up, well-known make, with 
high output transformer, few only remain at 
3-8PEED heavy 10in turntable, 


33-45-71 
110, Villiers Road, watta 


Herts, 


APE 


Decca motor, 
rpm; £7/ 
Y MART, 


recorder motors, peow . powerful, 
quiet, brand new. 15 post, etc.. 1/1.— 
kK. W. an Westalley. iaitchin Herts. (6469 


AGWETIC, The. -Emitape on 1.200ft spoo 
A tape, 3 blank forora 
discs, Fin Asidea 3/-; all from stock; full ti 
terms evai. 
80U' ND Discs: (SUPPLIES). 14) 178. Bispbers 
Rd., Southport, Lancs. Tel. 


Paes ee baffle corner deflectors, expedient 
de: ustic chambers for Los 
ists —Broadcast & anouatte “Baul 
Ltd., Tombiand, Norwich. 


Quautr tape recording, baliearing eh 
tan. reel spindles, rollers; all parts 
cision-' list 2led: yo? Tape Re- 
| corder Construction,” gives 


theory, 
electrical A ee nai data; 28 f pages. 
ll. sketc! MeL » 15, ERICK an 


a.c., 


speakers; 
ment Co., 


‘NINE- ee a recording uipments, eo 
/ C7J tor high-quality recordings from exist- 
ing microphone equipment, Rane rom ; 
also available as a comp.ete c — ne ag = 
-. amplifier and pay on oe 
70gns; type C7, for highest quality 1 profession: 
requirements—recorder mechanism 48gns, 
i 110gns; “demonstrations 


tio for. detaiis, to K. yo 206, 60. 
Aylward Rd., W.20. y 2426.) 
Callers by “8. 3 cml. (6724 


AGNETAPE ”™ recording two speeds. 
7.5 and 16 ips selec ty 2- 
switch, automatic braking, rew ta’ 
tension mechan sm it interlocked to 


} 


stop and start for easy editing and 
fidelity record/play heads sane pal width track 
for low noise recording. top panel size 19in x 12in 
in Black perspex and is: “yinmetrical in layout, 
heads and mechanism enclosed moulded per- 

stamp for detai's.— 


price £25; 
[6932 
} anne AND SOUND 


apex cover; 
mcrae Euston Chambe: 
— 
LUS AND SECON baa 


ANNOY metal projection horns, we 


| TANNOY flared metal horns with speakers, 


| LOUD Hailers complete. 80/-; + hope mobile 
amplifiers. all in_ good cond: 

RADTOVOX SOUND SYSTEM, 5, Oxford yoy 
Leeds, 1. 16813 


TNUSED A.S.P. wire recorder deck. £13; 
immediate sale——Box 1291. (6833 


QOUNDMIRROR tape recorder, hardly used, 
ne carton; offers, exchange mace 


Wrxnss & WRIGHT super quality coil 
pick-up, unased, £6/10.—Fletcher, la 
Queensberry Place, S.W.7. Ken, 5776. [6863 
D, 


PD OG rece pepeatiees machine, Presto Model 
in or 12in discs, 334% or 78 r.p. eae 


of discs, best offer around £45.—Box 
16825 


ASS brush sound mirror tape recorder 
ith mike and transformer. in new condi- 
} tion, £57/10.—Harris, 93, Wardour 8t., (e634 


pees ws somes amplifier, by Scophony-Baird. 
nd mic. inputs. independent volume 
controls, complete with —T-. recordi 
head a speaker, £30.—Box Dec 
Ces, [By poe,“ apap. 
| speaker, £8; all four in r solid ct 
90, Ranelagh Rd., N. N.17. (Tot. 2 
AGNETIC sound recording gon stainless 
steel, temporary wooden spools, approx 114 
gy ss ae at 2ft per sec.: 14/- per 
—A. Smart, 40, Grange Rd.. a 


hours’ 
spool. 


S.R. direct disc ording outfit. 
amplifier AR15C. disc reco’ 
leatherette cases, in 

nitor lente 


mpris- 


cely 
; or price over £200. otered at 


£120. 
Severn,”” Markham Av wdon. 


Jung, 1951 Wiretess Woatp 
GRA’ ti § rr fh AH MENT 
Bat be disc ~~ er 
Surplus aoe 


cee ee 
BARGAINS Duara: ae 


ComPonss 
MANUFACTURERS’ & BANKRUPT STOCKS) ‘yy teuess Wont teensor, 
LIMITED SUPPLIES ONLY §) 4.20x08x receiver. fr tinge pares ‘lt 

a ble; book) very detelinl. oul suit beginner; 
Fone to spec. with boxes, V/H; screens 


PRICES ARE RISING 
SUPPLIES ARE TTING SHORT 


-BUY NOW- 


ALWAYS SOMETHING NEW -i, 
visit OUR SHOWROOM /eky tripler unit, 4 
“ meters, resistors, — a'so mains trans- 
We can offer for immediate delivery §| tormer, and all vill, Other parts ; ies - 3/léin. DIA. BIT SOLDERING ay. 
SYNQHRODYNE iy receiver, ic Gand alun coils, || MENT. Miniature type to meet 
JUST ENS PURCHASED S| spoctanet massive Iban 1108 acarasey || requirement or Radio, Televion, "ec 
toe d parts, cir- 226. Post I/-. 
FURTHER STOCK 1 nit, a tiny TRE feeder, i 
Wave, suitable to Grive 1 sound OF viv. || Resccence cod “Cigheweighe Type" Suandere 
—DIRECT FROM M.O.S. ares v/nolders, switch, Dic 4.000 chens. Tre. Pot 
STORAGE AND STARTER "ig oerere 1 aed || LOUDSPEAKERS. Baffle with Volume 
BATTERIES ns a1 oni control, in luxury Cabinet. 35/6, post 1/6. 
6 volt. 72 Amp. “ESE” ee gin ose. ats IP. single || MULLARD MANUAL, with Base Dis- 
6 vol. 90 Amp. 15 plate “Readin "U, fone date me panes sant: 6/- 
6 volt. 100 Amp. 15 plate “Delco R ‘ ALLERS si gens, /voltmeters, nb. parts, || srams 5 
6 volt. 140 Amp. plate ** ico Remy" MORSE BUZZER OUTFITS. Consisting 
12 volt. 9 plate. RODUCTS .. Marlborough 
12 volt. 14 Amp. In METAL CARRYING Yard, London, Ni9. Ate. SOT. rates oe ed ceemal ets a 
CASE. board. All parts high grade phe = Ministry 
existors and || An excellent gift for a boy. 6/-, pest free. 
Receivers: RIISS, 1355 and 184 Brand M6; fig. 18, 18/9; fig, 13, 8/7; condenser tit fot || CONDENSER TESTERS and Rectifier 
New in original cases, Din Radio 1 " . 18, 15/-; matehe: Units. Plugs straight into A.C. nee 
Transmitter SCR irs 0! ‘ye Beit / ; ~ and is for 


, Or. 
RE gepriou 1% condensers. wor slight os mermien 
‘Xx-W.D. 9) : leakages whi cannot iscover: 
. > gy & labor 4-3 at at A and exactly to speci- || conventional instruments can bé traced by 


AERIALS SSeS one 240 rece! receiver nm bende baie this unit. Complete 39/6. 


. get Into ‘ 
CAN ALSO BE USED touch with sites? Tastent" pase || SERVICE SHEETS, the one you require on 
as of the following: 106. 


FISHING RODS 188; Bi, Aletta BYE.” Bin 24/-. igs 4 || RESISTOR Colour Code Discs, tm 


12 ft. Stee! Aerials .) always, tock, || 2im, BALANCED ARMATURE TELE- 
(3 sections of 4 ft.) % eras co C coils, 6/6 . PHONE INSERTS, 4’. 
_ 


; Dolysty rene ecm (L'sen: || MORSE TAPPERS, ex-Govt,, 2 
cur Palais whieh sdvertised- || |.FOOT AERIAL RODS, exGove., doz, 
on almost everything you require; 6-. 


HANNEY, 77, Lower Bristol Rd., Bagh, HYDROMETERS, non-break type, 6). 


we ponents and val in BLECTROLYT' DENSERS, 25 
IDR, range, 5 re = —- frée weon se mfd., 25 v., tras atk toe I. 


| hargin heey Boards ah M WATTS & @., 8, Baker St., -Weybridze. TEST PRODS, Superior roduct, 3/6. 
’ or Pp . 
9 . ¢t out, 3 amp. 220 v. Surrey. 16840 


CPESTAE microphone {néerts (Cosmocord |] ERIE RESISTOR ars, 


% 
, Sueraritee® brand new. 15/6 vost }-watt ins! Resistors, a! iu ary mates 
2 Volt Accumulators, suitable in 1 cabi a P 


I0-AID. Ltd., 29, Market St.. Watford, Tel. 
for Gadlo or (een Grins, =~ 5988. 10036 || SOLON PENCIL BIT SOLDERING 
House Lighting, etc. Heavy ting || IRON. 65 w. 230-250 v., 21/-, post |)-. 
Mass Type Plates. Pre-charged. accessories, tel 
Only need filling. Size: 7in. x + , HOME BROADCASTER. 
2in. x 2in. Pantset rs ba ied to con for || Connects to your radio pick-up 
any at items, or gram. sockets. Talk or sing 


). 12 Ly ay e.. over your own eadio from reom 
Magnifying Lenses, Rubber Masks, Burgoyne Picea te roem. Easy to fix. With 2 


G ree microphones you can fix 
= * jensers. types. Ho ses 2 station house- 
Switches, nd ¢ Yaxley. 4 oe "ey 6: ae phone in your own 

T, * Pag 


1, 
LR iL . 
Headphones - bs Care ” Road, wetter home. Order to-day 


All Brand New in original cases. 


d 12 v. “Speakers all types. 
Conerels. Cutput Transformers. Chokes. 
Crystals—Valves Type CV.101. sforme! formers, out- 
t nsto 


’ pets and chok STOP PRESS. 
Your enquiries are invited special ingies or im quantity. JUNEERO multi vhs purpone toot (1,000 wren) 


EN = ie ¥ > ow punching, —stotting 
WHOLESALE AND EXPORT ONLY . hurch Road, N.W. (pon 2. Cw (With Makto ” slide gauge, 


For further bergains call at our Counter iste ein be ¢.0.D. ( 20):). Kind) 
y’ r) r can fn A, in). mn 
or write for new bylletin or HP; Yt 2 aah envelope (WWel r 


RADIO MERCHANDISE 
COMPANY LIMITED 

65, Farringdon Road, London, E.C.1 
Telephone : HOLbarn 6377 


A Festival of Sound! 


COME TO 


HOLLEY’S 
RADIO 


STORES 
285, CAMBERWELL ROAD, 


S.E.5. 


Demonstrations daily of 
SOUND SALES A-Z Amplifier, TONE 
COLOUR Control Unit and new DX Radio 
uner 
LEAK. TL 12 Amplifier, RC/PA/U Tone 
Control and V.S, Radio Tuner 
ACOUSTICAL Q.U.A.D. Amplifier and Pre- 
set Radio Tuner 
WILLIAMSON AMPLIFIERS and Radio Tuners 
by GOODSELL Led. 
CHARLES New _K5!i Amplifier and R.C. 
Tuner Unit 
Recommended SPEAKERS 
VOIGT Corner 
TANNOY “* DUAL CONCENTRIC " 
WHARFEDALE Corner DUAL 
BARKER 148a and 150 Units 
Units by GOODMANS 
SOUND SALES PHASE INVERTER 
DECCA “ener Speaker and ae playing 
RECORD EQUIPMEN 
TWO SPEED MOTORS AND +4 PICK-UPS 
RADIOGRAM AND CORNER SPEAKER 
CABINETS 


Open all day Saturday. 
Callers only. 
‘Phone : RODney 4988 


NEW ELECTRONIC SUPPLIES Co. 


281 LEEDS ROAD, FAGLEY, 
BRADFORD, YORKS 
MAIL ORDER ONLY 


Primaries 200/250. Varnish impregnated. New goods 
only. * drop through. F fully shrouded. 
wer skeleton finish, oe. Special quotes 48 
hours. Stamp, please, C.W.0. carriage paid 


250-0-250 v. 75 m/a., 6.3 v. 8 a., 5 ¥v 


ry. 110 mia 
- 110 mf. 
110 mi/a 
L.T.6 0-4-6.3 ¥ 


‘$351. 330-0-350. v 
Above m 0% * have 


SEB~a 
ela es 


4a., 


350-0: 350 v. 160 m/a., 6.3 v. 3 a. C.T. 


~ 


390-0-850"w. 160 mja., 63 v.64 


300-0-300 ¥. 110 m/a. 
. 350-0-350 v. 110 mia. 
or oan L.7.80-4-6.3 v.4a » 0-4-5 ¥ 


wre. 
7.3 


BEen 8 


300-0-300 v. 70 m/a. 

350-0-350 vy. 70 m/a. ee 
yr. 28.5 2a. 

350-0- ane v. 80 mia 


uo 


: 90 m/ 
Above 3 L.T.s6.3 v Je ,Sv.2a 
ous. a 350 v. 150 m/a.,6.3 v. 4a.¢ . 


g 8. 
& See g 
oo @ 


7 


. F.325 
15a., o3y. 088 
) H. 50 m/a., 1,500 ohms 
50 mia. 


8H “Le mia. 
Ali above very heavy jobs, generous design. 
tld. bobbin silk covered 7/0048 Wire (suitable coil 
winding) 2/6 per bobbin r 


Wrreiess Wori_p 


NEW seep et 

OU are bound to ” Coil 

pack eventually ome ‘be Geils mited with the 
results: = save ti 

and latest lists 

(Dept 

(Tel 

[0046 


ot coils cally 
OSMOR 
W.C.A.), 
Croydon 1 


V “lassie adaptor Lanner for modifying existing 
is to rate the new glass base 

| valves; type 2366 suitable B9A-Noval. 

| valvensolders. 2/- per dozen, £1/2/6 

| type 2850 2350 suitable for B7G valveholders, 

dozen, £i/1 per gross; c.W.0. or ©.0. 

| patch by Egtura. 

| SOUND SALES, Lid., West Street, Farnham. 

Su 16841 


DIO 


DUCTS. Ltd. 
rqush Hill, Croydon, Surrey. 


ADIO ane See suitable for 
* Rad ms"; comprising 
Ultra short La. an. ah Sroneeatibats, 
chokes, serials, ve motors, units 
gear, a ent parts; Ry enquiries Invited: 


p.c. trade t—E. Barrett. 27. 
Hockerill, Bishop's Btortiond. 16869 


16/6 peir only; we can now supply 


Bai og ws famous “‘ MM 
stabitity) nerealened ts 
ir; irom dust co’ 


the 


Constructor’s Handbook. 2/-: 
see our aoeny advertisement in thie —. 
SUPACOILS, 96, Greenway Ave., London, E.17. 

COMPONENTS—SURPLUS AND 
=e 
™. J. EMMS, 


RECTIFIERS. aut wave petdes ty 
5/6; 3 a 1 


5 a Soha: 
or /6. 


3 amp, 25/-; 24v 4 amp, 30/-. 
NEW sliding resistance sets from 1 to 4 amp 
19, 7_.in ail, 30/- a carton. 
,» ews, London, 5.W.10. Fre- 
mantle 8941 1 


END s.8.e. to-day for our latest list to 
WALTON’S WIRELESS STORES, 203, Staveley 
Rd., Wolverhampton. [0061 
B= BC.221 frequency meters complete: 
8.C.R. 522 frequency 100-156 mes complete trans- 
mitter/receiver, in new condition, with all tubes; 


EIMAC 100th transmitting valves; 55/-. 
transmitting valves, 1 

THROAT microphones new and boxed; 
a iG . , oy assembly No. 3 with ont rec 
sw 
TEACH solar heavy duty 24 VDC, res. 250 ohms; 
CLARKE keying selave; 

co! mid "Jooe wis. 6/6: paper 


—y 4- -pin bases: 6/6 each 

MPG. GROUP, Ltd 46, 

sai hound Rd., Fulham, W.6. Tel. Fulham’ 1902. 
Cab Hallicraft, London [0196 


AGSLIPS at 1, gi0 to 1/20 of list prices. 
huge stocks. ase state requirements. 
. LOGAN, Westall ~3  faitehin Herts. [6369 


UPREME RADIO, 746b, Romford Rd., Manor 
| \) Park. London. E.12. Tel. lif. 1260. Est. 16 


Ts. 

THIS month's super bargain: 

ie) RBON vol. controls. all. ‘jess switch. 
~ ey eeeaea 5k ohms 1/- ea., .25 megoh 


TAX: LEY Saye. switches 3-pole 3-way 9d ¢é 
| — 2-way ayee 8d ea. 


hm 2/- 


nots 8 reasor ‘units. consisting of 2, 
cond and iron cored chok e 6d e: () 2 am 
1-4 type mains dropper tapped for 200-250v 


magnet focus units for triode or 
—S ux arate 24 an amazing 

» - 
5 condensers or 


vo! 
standard size 


mains trans. primary tapped 

with voltaze panel. sec. 275¢0-275v 80 

M/A, 6-3v 3 amp 5v 2 amp. with sereen, 15/11 ea 

ELE LYTIC condensers, 16 X 16mfd 450v tub. 
gortBonra, 2/9 ea.: 16 oie 450v t - cardboa: 

2/- ea.; twin trimmers 

nels with 2 50 PF. and 2 39 PY. ‘trimmers 9d 


UIRIES welcomed on all types of radio and 
talon a parts. 
TERMS: no c.0.d.: 
Dostage orders ‘under £5 


& Qi vire er a? auto-transformers, tap 
mish, new but slightly soiled, 
moion 


68/- P a 
Uplands Pa ee N roduetss tot 


send 6d extra for 
fo021 


money now? | 


9 trimmers, all | 


; paper con- | 


100k | 


7 ohm wire wound ‘inde | 


; trimmer | 


| 
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RELIANCE 


AISI IIIA 


aa MNFG.;CO. (SOUTHWARK), LTD 


4ER 


WALTHAMST 


DUKE & CO. 


TYPE 22/40 TRANSMITTER. 2/6. Relay, crystal and 
coll wire removed, otherwise perfect. Transmitter 
includes :—11 resis.; 11 fixed conde. ; 
socket, 3 international v holders, 2 tag panels, press 
button switch, nel of sockete for crystals, s/wave 
choke, 3 bank Yaxley switch, acria) panel, intervalve 
trans.; locking clamps, 4 slow motion drives, valve 
caps, metal chassis and cover. No valves, 
amplifier. Contents not guaranteed. Post 1/6. 


T.v. LENsEs.* 55/-. These are made by one of our 
mort famous manufacturers, nicely packed in their own 
boxes. Fitted with straps to hx to the back of the 
cabinet. No screws. All sizes. Sin., 9in., 10in. 12in. 75 /- 
Post 1/6. 


NI-CHROME WIRE. 50 yd. spools of .014 wire for 
only 2/-, or 25 yda, .032 same price. These bargains are 
@ fraction of today’s prices. (If you can buy it). Post 
extra. 


PHONES. Single head set NEW. very sensitive 1/9. 
Double head set CLR used, but ali tested 3/9. Brown's 
famous head sets, used, tested Moving coils, 
with Tannoy mikes, 8/6. All postage extra. 


pom apne SINGLE tuning, first quality, brand 
new, 


18tt. EX-MILITARY BOATS. 6 cus. Inflatable. New, 
n two carrying cases. 2 sets of paddies, bellows, etc.; 
carr. extra. 


GERMAN INVASION BOATS. 20 to 30ft. x 6 to Sift. 
wide, self draining, inflatable. Room required. Sizes 
as they come. Made of oe vuleanised rubber. 
Carriage extra. Only §0/-. 


AERIALS. 12ft. tough. pring sem, copper plated, 
in 3 tapering sections, 8/6, carr 


ELECTRIC MOTOR BLOWER. 50/-. 1/3rd HP. 
8/ Phase, A.C. 110 v. Can be converted to 230 volta. 
Complete with forge-type blower, 3in, dia. outlet. 
Motor is 2,850-3,450 r.p.m. jin. spindle. Carr, extra. 


6-way Jones 


Idea) for 


Money back guarantee. Cash with order please, o 
C.0.D. Stamps ONLY for liste. 


219 ILFORD LANE, 
ESSEX. 


ILFORD, 
ILFord 0295 


June, 1951 


Wrreress Wor_p 


GALPINS 


LECTRICAL STORES. 

SOR men ST., LEWISHAM, LONDON, &.£.13 
Tel.: Lee Green 0309 Near Lewisham Hospital 
TERMS : CASH WITH ORDER. NO €.0.D. 

Al goods sent on 7 days’ approval against cash. 
EARLY CLOSING DAY THURSDAY 


8.5.1. FIRST GRADE SWITCHBOARD 

VOLTMETERS. 6in. scale, moving coil, 0-200 

— 30/- ; 0-75 volts 30/- ; A.C. ditto 0-300 volts, 
6. 

MAINS VARIABLE RESISTANCES. 14 ohms 

3 ey at te aes pipes, 5 * yh 4 


25 10/- ; 1,500 oh ee: 
MILLIAMP-METERS CENTRE z nO MO 

NG COIL. 15/0/15 at 2tin. scale, 7/46 
ae post 9d. Another 0 to 10 Milliamps, 10/- 
each, post 9d. Another ae teeny a dh Milli- 
volts, 12/6 each, post 94. boxed by 
well-known makers. 
VOLTAGE bovis TRANSFORMERS 
(New) SOO watts Soe 3 HX 200, 230 _ 
can be used either wa , Carriage 3/ 
ELECTRIC LIGHT a, once METERS, quar- 
terly type, for sub-letting garages, 
etc., all fully guaranteed el 
volts, A.C. mains, 50 cys., Say p38 17, 
each ; 10 amp, load 20/- each j 20 amp. load, 
each ; 50 amp. load 37/6 each ; carriage 
on each ; special discount of ‘6 per cent. on per e-ne 
tities of one dozen or more. 
POWER Lineage 9 gy AUTO WOUND 
voltage changer tapped 0, 110, 150, 180 and 230 
volts at 1,600 watts, asi /- each, carriage 3/6 ; 
ditto, 2,000 va Ae “—~ each, orriage es 3/6; 
a tapped 0, 200, 230 volts at 3 

48/6 each, thn 2 - 

DOUBLE WOUND3} erase VOLTAGE 
CHANGER TRANSFOR’ 30 to 
volts or vice versa, te pg 100 b., £10 each, 
carriage 10/-. 
MAINS BOOSTER TRANSFORMERS. 1,500 
watts tapped 0, 6, 10, 19, 175, 200, 225, 240 and 
250 volts, good condition, electrically guaranteed, 
£4/15/- each, carriage 5/-. 
SWITCHBOARD METERS. 4in. scale ; 0 to 14 
amp. D.C., 17/6 each ; Ses . A.C./D.C., 
22/6; 0 to 14 amps. A.C 6 each. All 
fully ‘guaranteed. 
MAINS TRANSFORMERS (New). Meg 200/250 
volt primaries in steps of 10 
350/0/350 volts, 300 mA., 6.3 v. 
4v.4a4.,5v. 42.,62/6¢ach. psoas 
6.3v. Ba., 6.3v. Ba., Sv. 4a., 62/6 eac! 
4. 44., 300 mA., 6.3 v. 8a., ae res) q 
Sv. 4a, 3v. 44. 67/6 each ; 350/0/3 
mA., 6.3 v.82. 4v.82,4v. 4a, 63 
2 amps. (Electranic), 57/6 each, carriage 
MAINS TRANSFORMERS (New), 
200/250 volt primaries in steps of 10 
350/0/350 volts, 180 mA., 6.3 v. 8 a., 5 v. 3a. 376 
each ; 350/0/350 volts, 180 mA., 6.3v.4a,5v.3a., 
4 v. 4%, 37/6 each ; 500/0/500 volts, 150 mA., 
6.3 v.52..4¥. 4a, 5 v.32, 42/6 each; , 425 /0)428 
volts, 160 mA., $5». oe 6.3 v.32, 5.3 a, 396 
each, carriage extra 
MAINS TRANSFORMERS. 


4 amps., at 17/6 each, 6; 

input, 700/0/700 vole, mA, I2v. 1a, 4v. 24a. 

27/6 each, post 

METERS, Ew. D. SURPLUS (New), 2in. 

scale, moving coil 0 to 20 voles yo 4 post 9d. ; 

another 0 to 40 volts, 7/7 each 

DUCOIN VARIABLE TARIFF ELECTRIC 

LIGHT Id./is. SLOT METERS, all fully guar- 

anteed 200/250 vole A.C. mains 5 amp. load, 42/6 

each, carriage 2/6. 

SMALL SIZE CREDIT-TYPE ELECTRIC 
METERS, 200/250 volt A.C. mains, overall size 

4iin. x 3hin. x 3hin., weight 4 Ib., 10 amp. load. 

rie yee La ag load, 30 -, post I/- ; amp. 


oad, 35/-, . full ranteed rically. 
ROTARY CONVER RTERS, 24 24 volts D. “7 input, 
50 voles 50 cycles, | ph. at 450 watts oy . com. 
plete with step-up hee do from = 230 
volts, £7/10/- each, ov 10/-, condition as new. 
ROTARY CONVERT! ne EX. -NAVAL, well- 
known makers, 100 volts D.C. input, 
50 cys. | phase at 250 watts out capable of 
100 per cent overload, weight 100 Ib., condition 
as new, £10/10/- each, carr. paid. 
EX-R.A.F. MICROPHONE TESTERS. These 
contain a 2}in. scale 0 to 450 microamp. meter 
shunted to | m/amp., calibrated 0 to 10 — 
moving coil, complete with | mA. rectifier, “‘mike 
transformer,” etc., all contained in polished wood 
box, as new, 17/6 each. 
MAINS TRANSFORMERS (New). All 200/250 
volts input in steps of 10 volts. Cone 0, 6, 12 
and 24 volts at 10/12 amps., 47/- ; 


+, extension controls 4 
wound, asic annie Sa; wang i the wa 


COMPONENTS-SURPLUS AND 
SECONDHAND 


hg 
- plus Ve. Det. 


». Lime se and frame, i2/ 


, smail size (ain Sein, 
ampplifers, complete kit for con 


iv amplifier, by McMurdo. all } 
. Partridge, Gardner, 


6, 450" 
8+4 450v can small 
onan 


AE, 
ns 465k/es 114X114X4in 
jimeters — cased 0-15 


6 post 
bakelite, vith Yervar. 
wit 


wire 


nd new, 
"condition, 39/6, plus 
had as ternative with kit. if 


Mansbrdge 


4mt 
iy w. jen sp swi long spindle 


eat O16 
A et A lecti 


A WINDOW 
LOOKING INTO 


Meters. 2in. round 0-500 microamp move- 
ment, 1/- each ; Indicator Units, type 217a, 
containing 0-100 microamp movements, 39/6 
each ; 2in. round 0-14 mA. 7/6 each, 
Transformers. 

230 volt input 50 le 
6.3 volt | ne ! 


ion. Ampli' 
with 2 E.F, 50’s for 45 Mc/s or sound complete 
with mod. circuit, 13/6 each. 
eet Ditto, single stage, less valve, 
4) 


rt gett veg type CWI- 
60AB), com piece ‘with O30 2h 2fin. microamp 
meter, 72/6 

Ground Station. Remote control, complete 
with type D morse key, brand new, 10/6 each. 


sven, Ti 
complete with 100 Ke. 

~ ff ~~ wach Deg limited number only, 
— Hams’ T 
Switches. Shatheebsidie achotdias 1/9 each ; 
lin. single pole 7 way, 1/3 each ; heavy duty 
2 pole 6 way, will pass | amps 250 volt A.C., 
5/6 each ; lin. 3 pole 4 way, 9d. each. 
Telescopic Aerials. |5in.-7 foot in Dural, 
ideal for television aerials, 5/6 each. 
Television. Power packs, ex-W.D., type 285, 
complete television power supply, noes 


pory Oete SA pe 3 te sui = 0 


2500 volt 5 mA, complete with all rectifying 
valves, 92/6 each. Limited number only. 
Television. Receiver type 1355. Brand new, 
ee with all valves, for Sutton or London, 
496 


+ seman N 

of radio and television components; pay us 
a visit or or "phone uiries; no lists. 
LITTLEWOOD & GRUNER. fe . Ballards 


Lane, Finchiey, N.3. Pin. 3060. BE a 


Be ee See eas ee 


fey. “Yorks. 169 

60 am 35/-; om gol. “43m. 20/-; 
Sov 200me"¢ sved bag senha by 
450v 1 


meter, 1gome. 10/-; 
Avenue, 


y! 
itee.— Annakin, 


‘Sy. Lx % 
180ma 2x 4v-da. 430-3, 3/3 M.C. ff 
all unused,—17, + Theres 


E ee down transformers, 75-watt. 
; heavy duty output transformers. 


weight at Sl. ‘two = jes, ome centre tapped 


_ these can also be used 
delivering eae 


Fo Th 
rans. 350/0/350, 
s munis. 17/6 


fully shdd., 4v, 29/6; 
3\4in 14/6, Sin Laie, ‘euin’ 3; ‘gin’ 15/6. loi 
in 66/- : Sta: 


o/~. 1 


4/- 


“as 


80 ohm, \4in, 12/6 
D! ain spindle. less/sw 
(ae fa , DP. ; mtl, pect. | 
—Radio Unii nited, Elm Rd r» ee 


Televi “ = ie 


strips, ore tree’ 's, di 
a cathode pes isthower EFSO complete m ath a all 
valves, 59/6 each ; An >in tale 


to fit in your television. Limited wacker only, 
2/6 each. 
Chokes. L.F. 3 henry 200 mA 100 ohms, 3/6 


each ; ov Sie ae 
20 henry 100 mA 350 ohm, 6/6 each. 


Condensers. Biock type electrolytic, 8 

750 volt, 4/6 each ; 16 mid. 730 volt 88 each 
16 x 16 x 16 mid. 450 vol it, 3/6 each. 

i vole Rotary Packs. Fully smoothed inpu 
and output, giving 220 volt 60 mA, 17/6 each 


G. W. SMITH & CO. 
(RADIO) LTD. 


3, LISLE STREET, LONDON, W.C.2 
Phone : GERrard 8204 


POE RP ee RETR MN EN ecm tics 


Wrre.ess WorLD 


Jung, 1951 


atta 


aie LEY 


SOLON 


UE 
Y modols 
ELECTRIC if 
SOLDERING | j “1 RONS 


ALL THE 
HEAT IS 


FOR 
INDUSTRIAL 
USE 


PERFECT 
BALANCE FOR 
EASY HANDLING 


ALL CONNECTIONS 
HOUSED AT END OF 
HANDLE AWAY 
FROM THE HEAT 


CORD GRIP SECURES 
FLEXIBLE (prevents twist 
or pull being transmitted 

to internal wiring) 


Write for Folder Y. 10. 


W. T. HENLEY’S TELEGRAPH 


WORKS CO. LTD., 
51-53 Hatton Garden, London, E.C.| 


If you care to call at 


MODERN ELECTRICS LTD., 


164, CHARING CROSS ROAD, W.C.2 
TEMple Bar 7587 


we should be pleased to demon- 


strate and give immediate 
Se TT 
delivery of the 
ea 


“SOUND 
MIRROR™ |; 


TAPE RECORDER 


as described and illustrated on 
Page 35 


“« NOT the cheapest but 
certainly the BEST’’ 


S.A.E. please for cataloguc 


Export enquiries wetcomed 


ch. 
4 eg a rectifier sets, 
| Dut SO volts d.c., 


|} amps; £6 each. | 
RY euargere., input 230v a.c. 50 cy.. out- 


IN THE BIT each, 


ditto 


with tube, as new, 


COMPONENTS—SURPLUS AND 
SECONDHAND 

YNCHRONOUS clock units, self-startine, 
sd 2 cle, fitted Sangamo 
ion 24% watts size 2%4in diam.. 

ion rese 
electric clocks, 
ime th gh 1 dial 

| train and Sin’ newts. price 22/6 t paid. 
SANGAMO as above. final si rev per 


min, less dial train, ideal for dark room process | 
t 


time, etc., price 20/- each, pos 

STEP-DOWN transformers, input 230v a.c. 50 
cre, output 6.3-0-6.3 volts 19 amps; £2/12/6 
ea 


style 28B. 
-P.O., input 200-250 volts a.c., 50 cycles. out- 
1% amps; £3/10 each, carr 


DITTO rectifier sets 


, continuous rating. 


0, ret lo’ 454, two 
tacts, ir) volts. fitted metal cases 


CORNI ELL-Dubilier 650 mfd 80 yolt wertieg 
sa. condensers. size 6X6X3in; 12 


* WESTOOL ” electric furnaces, 200/220 volts. 
h and medium heat control for heating two 
iering irons, up to inch diam. bits; 50/- 


cl 
NDENSERS, elediroly ic. 1,000 mfd. 25v d.c 
; 4/6 each; post paid 45/- per doz. 
RMANCE meters type Ko 2, fitted stan- 
cycie 
1 V.B.137. % ‘'6zaG, 1 0 
useful components, £2/5 ‘anh. ae. 


rage te 

GE assortment of -various ex-W.D. radar 
and radio equipment. relays, power packs. oscil« 
lograph units, — Tatar eqa ney apparatus 
available; s.a.e. for | 
H New Oxford St.. London. 
W.C.1. Tel. Museum 9594. {0057 


DDYSTONE 640, 1145, trapemisters. o_- 
m picatin receivers in stock. Ham 
H Seniors Hallicrafter 6. 52 


ufries 3 invited for rotary convertors 

and ¢ ric oy a sizes and nd ge avail- 
from oo! tor "Kone Ov d.c.. 
owe 250v a.c., Sa" cyoles, 250 tt cutput, £8: 
Hovsasorias. of electric motors, 35/-. 


fac. motors suitable for sew- 


12y-i5v a.¢c./d.c. motors | 


le, suitable for models, etc., 
P.A. rack mounting amplifier, new 
and complete, with heavy duty a.c. power pack, 
200, " P.P. output, £4/10, less valves; 
new moving coil microphones, hand type. heavy 
duty and complete with 1l2yd screened cable, 
£3/15; 20ft telescopic tubular T/V 
each; large selection of test 
ran meters, valve testers, s r 
oscilloscopes, bridge meggers meggers, etc., 
all at —— prices; nd bearing prismatic 
pia ona with provision for battery in handle. 
pories 40/- each; very la: stocks of transmit- 
ing valves, types, send us your 
‘offer of val not ex-W.D.. 
200/2: 


“guto-record changers in stock “from 
£10/ 15: Switchboard mounting voltmeters 
ampmeters, various ranges a.c. and d.c. available 
at cheap prices to clear; large stocks of enamelled 
wire, s-w 2. 18 and 20 s.w.g., DS.G. No. 
U.X. base, American — avaiable. 
offer: H.R.O. coils, ¢ and 180-430 
45/- each; eeny of litz and Trickel chrome wire 
— e; microamp meters, 2'4in scale, 

w, 70/- each; type 74 indicator units, complete 
ers, model 
. complete, new, re /10; prices do —% 
tage; American ee: Spanansiste 
k/c, M.C.W 


ty HA Skyrid 
ride 
SX28 and 82 m 
SERVICE RADIO SPARES, 4. Lisle St., W.C.2 
Gerrard 1734. [0188 
G- “Utopia,” Mayfield vee 
Herne’ PS Kent, offer post-free barga 


meters, 2ioin, 3i,in pverss. 0.30ma circular, 
flush, ‘bolting 
ea. 


5ma, separate series resistance. price 6/9: metai 


| boxes, size 8%7%, four fixing lugs. bench or | 


wall fixing. paxolin lid. ¥ 

complete: paxolin pangs, 
or slightly soiled or ma 

re instrument swit SB.. 2-p. 

; standard size Yaxley type 


in, 4/10, 


six-way. 
8.B 


ch: ditto 2B, single-pole 6-way. 1/6 | 


| each; smaller type, 3-bank, 2-pole, 6-way, tota! 
five poles. only 2/- each: none, soldered: one 
type switch. soldered with leads. 2-bank, 4-wa: 
with fiye poles total. one double bank. 1/6 each: 
2-b.. 5-p.. 3-way. total six poles, with 
bakelite pointed knob. 1/6 each: all awisebes 
singie-hole fixing. 


vutput 50 volts d.c.. 3 


wire in By. y reels, | 


(SAVAGE 


SAVAGE TRANSFORMERS LTD. 
Nursteed Road - Devizes . Wilts 
Tel: Devizes 536 


ed, two for 5/10; minia- | 


NEW S.T.C. SELENIUM RECTIFIERS. 
Largest L.T. range in Great Britain. Current 
products. NOT SURPLUS. E.H.T. H4/200 
W.W. Televisor ag ot by, N2/100, 17/-; 
for pay = N2/50 
Note Increased Prices f from Ist Jan. 1951. 
HALF WAVE RECTIFI 
l6v. ga., 7/6; ta,9/2; oO mies; 3a, By 
all post 6d. fe. 3/-; 6a., 23/9 Od. 
Ov. oF tae is 0 5 4a. ab 5 ea 
, 17/90 ; 2a, 213; gigs 
. 2a, 39/16; 4a. 14-3 6a. 


HALF WAVE HEAVY DUTY 7iin. 

SQUARE COOLING FINS. 

l6v. Sa., 24/3; 10a, 26); 20a., + 30v. 

Sa., 396; Ga, 43/6; 48v. 25a, Bs 5a., 

543; 8a. 61/- ; all post | -. 

BRIDGE by yg k hg FULL WAVE. 
“ _ 77; 25a. ol 

., 29:6; all 


BRIDGE CONNECTED HEAVY DUTY 
Tiin. SQUARE COOLING FINS. 


; 
; 
; 
; 


“10a., 148/- 
FUNNEL 


v. 6a., 130/-; 
100v. 6a., 180/-; 10a. 2176; aii 


post 1/6, 
| SLOW DELIVERY OF SOME RECTS.. 
WILL DO OUR BEST ! 
Whotesale & Retar' 
T. W. PEARCE (Est. [9 yrs.) 


66 GREAT PERCY STREET, LONDON, W.C,1 
Of Pentonville Rd. Between King’s Cross and Angel 


JuNE, 1951 


—JOHN FARMER-— 


Inc. The Mail Order Dept. of the 
MIDLAND INSTRUMENT CO. 


TOGGLE SWITCHES, ref. 5D/53!, 250 v. 
2 amp., single hole panel mounting, s.p.c.o. 
or on/off, new boxed, 9d., post 3d., 7/6 doz., 
post 6d., 72/- gross, post 1/6. 
VIBRATION MOUNTINGS, ref. 10A/ 
1762!, mulci-spring, 10 ibs., anodised, new 
boxed, 9d., post 3d., set of 4 2/6, post 6d., 
6/- doz., post 10d., 60/- gross, carriage 36. 
ANTENNA RODS, consists of three 4ft. 
tubular steel heavily copper-plated sections 
that screw into each other, total length 12ft., 
weight || oz., base gin. dia. tapers to jin. 
dia., also makes a superb fishing rod, brand 
new, packed in cardboard tubes, 7/6, iage 
\/-, 3 for 20/-, carriage 16. TELEPHONE 
SETS, consists of 2 d microph 
and telephones, !00ft. P.V.C. covered tele- 
phone connecting wire, provides perfect 
2-way communication, self-energised (sound 
power), no battery required, new boxed, 7/6, 
post Sd.; ditto with 100 yds. con i 
wire, 12/6, post I/-. CABLE, vahiner enema 
and braided maroon, 4-core, each 17/0076, 
100-yd. coils, perfect stock, 50/-, carriage 3/6. 
MOVING COIL HEADPHONES, to 
which is also ficted a moving coil mic: 
hand type with switch, “aon Roy v8 ae 
post 10d.; ditto used ot! 
order, 5/-, * post 10d. ove TELEVISION 
1.F. STRIPS, 45 mc/s., complete with 7 valves, 
PFSO (6) and EASO, new unused, 40/-, post 1/6. 
VEEDER COUNTERS, 0-9999, plated case 
enclosed, fin. dia. actuating shaft, 5/6, poe 
MAINS pao pte  iapue 200220 
240 v. |-phase les, tapped ou giving 
3-45-6-8°9- Noize 1820-24090 v. at 2 —_ 
brand new, boxed, with all termination d 
22/6, post 1/3. POTENTIOM! ETERS, 
Ohmite, Clarostat, etc., wire-wound on 
heating resisting former, 500 ohms 25 watts, 
3/6, Bost 4d. DIO TRANSFORMERS, 
drop through shrouded cype, input | 10-225- 
245 v. output v. at m/A., 5 v. 
2 amp., 6.3 v. 3 amp., oe Oe woe 
transformer, new box ed, 1/3. 
BOWDEN DRIVE CABLE, fine steel 
stranded, for radio tuning cont ts. of 
10ft., 2/6, post 3d. AIR OSITION: INDI. 
CATORS, M » contains a wi of 
gears, worms, silver-stee!l shafts, 3 infinitely 
variable ratio ball to disc mechanisms, 4 
type counters each , electric motor, 
lamps, switch, etc., etc., an ideal basis for 
making a mathematical calculator, in cases 
size !2in. x 7hin. x Sin., weight 17 Ibs., 35/-, 
carriage 2/6. ELECTRIC CLOCKS MARK 
tS. Battery Time Switch Type will run for 
over a year from a 3-volt cycle battery. 
Jewelled lever movement 44 day and 24 hour 
setting dials also second hand enclosed in a 
brass and bakelite case, 34in. diameter x 3in. ; 
new unused 30/- t and packing I. 
LONDEX RELAYS TYPE 452, 9-12 volt 
operation 150 ohms coil 2 pole robust ton- 
tacts ine pes ~~ ag x Hin. x fin. ; new 
boxed 2/6, ; 24/- per dozen, post |/-. 
MOTOR PALTERNATORS 230 volts, 
50 cycles | phase 0.64 amps. continuous rating 
2,880 RP.M. Capacitator Motor. Fitted 
enclosed reduction drive box, final drive 
approximately 60 R.P.M. is cow to 
alternator 250 volts 1,250 cycles 0.24 amps 
flexcitation 24 volts 0.4 amps. continuous 
rating ; size approximately |4}in. x 6in. dis 
meter, standard motor base mounting, 
external wiring diagram, inside termination 
with cover plate ; rfect condition £3/10)-, 
carriage 7/6. MODULATOR UNITS 
TYPE 169 contains C.V. 67 Klystron valve, 
5 U4G Rectifier, E.F.50, B.4101 spark vaive 
gap, 2 Selenium Rectifiers 250 volts, 100 
mitliamps, 3 neon lamps S.B.C. fitting com- 
plete with brass batten ctype holders, small 
motor with reduction gearing. Various 
oil-filled and paper condensers, 2 large trans- 
formers, also various potentiometers with 
extension couplers, resistors and many 
other incidentals in metal cases |8in. x Btin. 
x 7hin. brand new unused and packed in 
cases; special bargain offer 40/- 
carriage 7/6. 


Send for our 20-page lists, also supplement’ 
direct to : 


JOHN FARMER (DEPT. A.1.) 
194 HARBORNE PARK RD., 
HARBORNE, B’HAM 17 


Tel.: HARborne 1309. 


NOTICES 


ISH SOUND RECORDING ASSOCIA- | 


tion is essential to 

interes in hig 
roduction. Addi- 
publications of 
very s 1 


ERSHIP of the 
active! 


je J. K 


Chingford, London: &. 4 
anTEBY Magi tophon fons £ts.. 


—-Box 2665. “feiss 


pallor amplifier, 8-12 watts, reasonable. 
Park, 586, Stanley Rd.. verpool 
16854 
ope-deoks urgently required any 
‘dered, top price paid.—Box pti 


EARITE ta 
offer cons: 


WANTED. 


a.c. test 


BAND 


SPREAD 


dynamomete set } 
oscilloscope type S59A, also LOSOA “cacti } 


lator. 
LESLIE oe & Co., ais, 
Battersea. S.W.8. Macau‘ay 


WANTED. British, A 
zines. books. 
8t., Bolto 


ueenstown Rd.. 
159. [0176 


radio - 
‘Pox, 101. Derby 
Crystals wanted, 2-7- 
tal; price, quant 


detection kits. good cond! 
Icelandic A'rlines ts. 
London, W.C.2, or Tel. Tem eS 


We 1.250ft 
No. ok 

Station Rad. Sas. B 
He: 0574. 


ANTED HERO coils, Rx: 


. Ee. Se etc.—Detalis 
Service. rove Green Rd., tondon: 
Ley. 4986. 


ls Auperican Audiotape 
qendiio a. tic, 

irminghai m, 6. eos 
a. AR&88s 


ser were ee eeenen it 
| generator, watt me 
aeiale ia bridges, recorders; send price and 


UMENTS. 175, Uxbridge Rd.. 
. Ww. * . ea Ealing 0779. [003 


yw Gk: ately, any quantity 
Sapa valves; must be new 


of 
e' 


to Box 15333. 


. Set manufacturers’ or ex-Govern- 
ment io one large or small quan- 
tities of valves, electrolytics, 


com 
LOWE B 


nal speakers, meters, 
.. 199, Mile End Rd. London. £.1. 
(6554 


ZD.. RCA speech amplifiers type MI- 

or K.—Offers. stating quantity 

and price, et Radio, The Arches. Cam- 
bridge ay 46. [0081 


W instru all types of ote eqstpment. test 
instruments, radio vers, personal 
a. etc.; call, 


Newport Court, 
{ 


5211 


ices paid. — 


—. American C.R. tubes type 
TPPS or similar. new or used con- 

dition, "gon good price paid.—Lawrences Liverp2ol, 
Ltd.,. 61, Byrom St.. Liverpool. 3. {6876 


ANTED, Soames — anite By BC- 

nd junction 

The Arches, Cam- 

Grove, we ta Riv bas {0080 

“oo recording turntable, 6N or 6D. 
any condition or 


‘incomplete 
pa me 
Archer, 82, Beechwood Ave., 


WER, 3 

SX-28. : 
Rt Ky rice 

Beivc'o Spiers Service, 69. 


re- 
All 
St. Albans, Herts. 
{6894 
0 Hallicrafters transmitter, 
8-27: HRO receiver and 
—Write Box 

t St. aT 
0167 | 
receiver 


nearly new 


po ae AN/APR-4 receiver. any units: 
r good quality U.S. surplus radio | 

. test sets: laboratory equip- 

ition, and _ price in first 

. Box Garten 2 


REPAIRS — Bg 


OUDS: 
L*° Youdspeaker & Bervice. "2." Bullinedon Ba 


m.—Write full particulars | 
(6897 


the NEW 
EXP 119 


AnOt | 
: ay 


This model has been produced after 
exhaustive investigation into the re- 
quirements of Overseas Listeners, Ease 
of operation on the short-wave bands, 
j high sensitivity and quality output 
| have all been studied and incorporated 
in the EXP 119. 


BRIEF SPECIFICATION 
. Designed specifically for the Overseas 


Listener. 
(6 bandspread and 3 


. 9 wave ranges. 
genera! coverage) 11-570 metres, 

. High slope pentode R.F. stage. 

. 2 stages of I.F, amplification. 

. Variable selectivity. 

. Automatic noise | imiter. 

. To watts push-pull output. 


Separate A.C. power pack to facilitate 
operation from a vibrator if required. 


. IX varve circuit (including cathode-ray 
tuning indicator). 


The Armstrong range of chassis 
includes models from 7 to 14 valves. 


Write now for catalogue. 


ils and lowest price to | 


‘THE CHASSIS PEOPLE 


| Armst Wireless & Television Co, Ltd. 
| Wariters d, , Lendon, N.7. 
| Teephone: NORtb 3213 


Comoe’. . 


| 1 Alcester na Birmingham, 13. 


SOLE AGENTS FOR 
KENYA, UGANDA, TANGANYIKA & ZANZIBAR 
| Messrs. mr ty A & ©. "Box '86,"om Led. 
Kilindini Road, Mombasa. 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR ELEVENTH 
@ YEAR AND STILL + 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com- 

pleting our appropriate study course! 

NOTHING SUCCEEDS LIKE SUCCESS 

and what we have done a thousand 

times already, for others, we can do 
again, for YOU! 


A.MLBrit.L.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc. 
Six months’ trial period without obligation 
to continue. 


Please mention this advt. and send for fre: 
booklet to: — 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 


| CAMERER Cu 
| pe and, 


i BERNARD'S. 
| minster 


Cabinets 
of 
Distinction 


Catalogue available on request. 


Chassis 


A.C., 5 valve 3 w/b Superhet 
Radiogram chassis. Absolutely 
complete kit of parts includin 
wiring diagram .. .. £10.1 "6 
Or fully wired and 


tested £12.5.0 


Amplifiers 


Four to fifteen watts output. 
Wired or in kit form 
from .. 3.19.6 


Full details of above available 
on request. 


LEWIS RADIO CO. 


(DEPT. 651), 322 HIGH ROAD, 
WOOD GREEN, LONDON, N.22. 
Telephone - - ~- BOWes Park 5997. 


Wrretess Wor_pD 


REPAIRS AND 
HE Timing Division of 
undertake the repair, 


ape Co., 
required, ie ny Physical 
Gertification of all t 


SERVICE 


ypes 0! 
i STOP ' atches, chronographs, complicated watch 


| TIMING devices. A comprehensive stock is also | 
| available, to 


eat tas 


it every requirement. 
Tel. Museum "ion. 6 
ERNARD'S.—New address (see below). 


TELEVISION, radio and amplifier re 
versions and modifications; home-built 
aligned; commercial radios rebuilt; send 20 

ment with full instructions for ‘quotation y 
ae arm post; 12 months’ guarantee on all wor 


—— 


12, St. 
ridge, London 


AINS Seanstormars rewound, 

formers to any specification 

MOTOR rewinds and complete overhauls; first- 
class workmansh -, mites 


P.M. C Co. rs 
Warser Gate, Nottingham ‘si. ist Tel. 3855. 
AINS transformers rewound or gy ee 
to specification; prompt delive: 
Bede Transformer Oo. Lia” ‘Beassway, 
Estate, Jarrow. poe 
EPAIRS to maving coil rs com 
coils fitted. field rewound or altered: 
speaker | transformer, clock coils rewound; guar- 
REPAIR, SE SERVICE, E, Pio. ‘Trinfty. Rd 
beck 17. Balham o5s0. "Btio 
ISH _rewinds, no delay transformers, mains. 
chokes, also to your specifica. 
ne’ 


ape House, Worse 


new trans- 


“Poole, 

[6573 

gh —E.H.T.. mains and O.P. trans- 
formers, field coils and chokes: also arma 

tures and motors: new transformers designed to 
my SI fication: ali work fully wusrantece. 

a Co. td.. 20a 

Church Lane, Church Rd.. N.W.10. 


St., Lon- | 
Oxford St., Lon. | 


| 
irs, con- 


ADIO pena el py pte SERVICE for guaran- | 
teed re P 


a: and sonets: ermatures. 
motors. table tools, etc.: good de- 


vac 
a —139 weld! urst Terrace, N.W.6. Mai 
133. 19925 


ERVICE with a smile.”—Repairers of all 
3 a British and American receivers; 
coil rewlnds; American valves, wee. line cord 


June, 1951 


THE HOUSE FOR 
QUICK DELIVERY 


The following Goods Ex Stock. 
Cash with Order, or C.O.D. 


sas we’ ~—- Record Player, ne, er 
Pick-up. Limited quantity 2 


LEAK TL/I2 Watt Loop Feedback pope 
425 1S @ 


LEAK RC/PA/U Pre-amplifier 
CHARLES Concert Master ... 
CHARLES KS! Amplifier aie 18 6 


ROMAC 25 watt Amplifier. A.C. mains, mic 
and Gram inputs. Brand new. A real mele 


ROMAC Record Player, A.C. Spe sine, eomaine 
with all connectors in special 
case. Garrard S. unit fitted 


MARCONIPHONE Mode! 14. Light tet 
Pick-up, including Purchase Tax... @2 11 8 


ACOS Pick-up Head G.P.19 


Send me your order for all your :— 


Wharfedale speakers. Test meters—Avo, 
Taylor, Advance. Valves. Components. 


Please note : These prices are subject to any 
increases by the makers due to rise in costs. 


A. ERNEST BUCHAN 


(M.O. Dept.) 
28, BELMONT ST., ABERDEEN 


Telephone 23579 


P.R.1., Ltd., 22, Howland St. 
5675. {0112 


LECTRICAL measuring instruments LP every 


Se 
g "Tel. Lad al 


rein ‘ond conversions, to mains and out- | 


. ry fields, clock goils. 

from / PD. m 3a 

ty, york euprent .—-N.L, Ss, 

Blackbird Hill, N.W.9. Tel. Wordsworth 

7791. [6895 

4 service, 6 months’ guarantee, any 

msformer rewind, mains outputs and 

its., etc.; all types of new transtf., ye sup- 

plied to specifi > bus 

vice card Por trade prices.—Majestic Winding 
Go., 180, Windham Rd., Bournemouth. [652 

eran RADIO SERVICE for re- 

and H.T. ‘ansformers. 

>; new ransiormers 

designed and manufactured singly e in quanti- 

ie a litan Radio Service Company. 

baa Soon London, N.W.11. Te 

Speedw [0130 


WORK WANTED 
R= coilwinding capacity available.—Bel sound 
ones Co., Marlborough Yard, London, 
. i 


'INDING fo me 1 
oo papy 


ht assembly sepa 
ive quotes from bgear, 
(6526 
RAUGHTING. tracing and photoprinting 

rvices, estimates free; contractors to the 


avail- | 


Ministry of Supply and the Admiralty for draw- 
ing and tracing w | 


ork to their requirements 
sub- -contracting work of 


NG. Ltd.. 456a, Ew 
Tolworth, Surbi biten te Elmbridge 7406. 


oer. B.Sc.. A.M.I.E.E.. offers to the 

and amateur a service of technical 
and eee of special test 

gear, receivers and other apparatus. including 

correction of faults in — 

J. Mort. BCM/HIFIDEL. 


1 Rd.. 


advice 


io or 


this | 


el 
[5975 | 


ma apparatus.— | 
{5752 


gous =e. pore Rng “4 is us Produce | 


your electrical 


room 


00) | 
large runs, "highiy”aklied 


; we collect and deliver if desired 


MISCELLANEOUS 
Wy 4Atnur radiogram cabinets, stamp leaflets 
Cabinetware, la. Heyes St.. Hiackuura 
19343 issues of ‘‘ Wireless World.”’"—Offers 
to Plant, 110, Cobden Ave. bite 


WANTED 


End equipment, tubes and 
component parts. 
Will pay highest prices. 
END EQUIPMENT 


APN-9 HS-23 
T-17D 


American made ARC-3 
ARN-7 


AT-4/ARN-I Antenna 
TN-16, 17, 18, 19 and 54 


TS-174 
TS-182 
TS-203 
TS-235 
TS-25! 
TS-270 
TS-263 
TS-268 
1E-19 


ARROW SALES, INC. 


1712 S. MICHIGAN AVENUE, 
CHICAGO 16, ILL., U.S.A. 
Phone: WeEbster 9-7454 


JUNE, 1951 


‘WIRELESS Worip 


THE NEW 1355 CONVERSION data 
for all five TV channels. ONLY 3/-. 


RECEIVER 1225. Complete with 5 EFSOs, 
2 EF39s, | EB34, these operate on four pre-set 
He gang and are ideal for ““2."" OUR 


POWER UNIT 532 contains 5Z4G rectifier, 
5U2150 (SKV) EHT rectifier, two high cycle 
a choke, relay, three condensers, 
etc. /6. 


LAYER BUILT BATTERIES, 
66. 


150 v. and 
3 v., combined. 


2 v. MIDGET ACCUMULATORS, 3 AH, 
brand new. ONLY 2/9. 


POWER UNIT S418. Separate indi- 
vidually controlied H.T. and L.T. trans- 
formers, jewelled indicator lights, attractive 
grey crackle case, and modest size (I4in. x 


! MISCELLANEOUS 


ALNUT 
—E. Wisker. 50 SOL, 


i Hale 
| Park, E.4. 


End 


1947. t& 


R.E.., September, 
offers?—54. Gat.s 
[6809 


ALE, 40 pres, 1. 
| Decem 1950; “what 
| St., Wolverhampton. 
FS sale. 


World.’ 
| Southway, N. Harrow, 


| Shaw. 69. “amnpye Seaiene, ten Leyto: Homtens 
Ee*ponent value construction data 
| ponent yamees, 
| details.—C.S. 
LEX, supe! lity, aero inte: leads c 
y 3 ten 4 prox. aatt 2 sereened, 
2/- each, Ltd. 
Bromyhi 


ans Uv aN * (eaT8 


Awa UM alloy tubing Miinx1%in, alu- 
nae, alloy EA X4ain. 3/- and 8d per 


ft accepted wht smal 
while stock lasts. LAC. Co., 
(6929 
for B.A. amews, nuts. 
L, Ser bolts. 
Dian “or nickel 


el a or laze 


orca 4 c-- mp, fOr i 


Hin. x 7in.), 300 v. wb fg rad hed 
vy. at 3 a. A.C. and 5 v. D.C., make th 
one of to-day’s best bargains. ONLY o. 


AMPLIFIER 1135A with EBC33, EK32 and 

EL32; our * 10 min. conversion "* data and 
circuit, provided with the unit, will turn this 
into a really fine little amplifier. Inputs for 
mike or gram. OUR PRICE 16/6. 


MAINS POWER PACK KIT. Suitable 
for the above, with our improved conversion 
data. 19/6. 


RECEIVER P40. Coverin, 85-95 mc/s, 
these may be converted for “* er for the 
B.B.C. U.H.F. F.M. Crystal controlled oscil- 
lator with subseq ensures 
stability. With 4 ite (RP mixer and 
multiplier), EC32 Lon 2 EF39s (2.9 mes 
\Fs), EB34 (det.) amd 6J5 and 6V6 (audio), 
they are housed in robust attractive grey 
cases. ONLY 65/- in original cartons 


VIBRATOR 21. 6 v. input, approx. 160 v. 
at 40 mA. output, these were designed to 
supply the receiver 2! and its associated 
transmitter. 15/6. 


TRANSMITTER 21. The remaining section 
of the above, this will send CW, MCW or 
speech on the same frequencies as the re- 
ceiver. Complete with valves, control box, 
key front panel (for mounting all three 
sections together) and circuit. PA coils and 
relays stripped by M.O.S. In excellent 
condition. 25/-. 


RECEIVER 3547. With 15 EF50s, eight 
other useful valves and —— of compo- 
nents, this contains a “* 45 mc/s Strip ”’ 
which is ideal for London Brand new in 
original Maker's Crates. ONLY £6. 


ACCUMULATORS. Brand new, multi- 
plate, in unspillable celluloid cases (34in. x 
igin. x 4in.) ; TAH. 2. S/tt 


Ex-U.S. BLOWERS. ideal for cooling 
purposes, or as small motors: I#in. dia. x 
2tin. long, they require 24728 v. A.C. or 
D.C. 9/6. 


RADIO EXCHANGE CO.,}): 


9, Cauldwell Street, 
BEDFORD. "r= 


NGRAVING. 


bronze perspex dials; 
| repetition equaliy entertained. 


OPPER wires enamelied, tinned. Litz, cotton 
silk covered, all gai A 

washers, 

laminated 

Tufnol rod; 

publications. ft 


Gardens ‘London. 
es 7 design. ~,.o Se7°s 


cabinet your- 
self at a fraction the cou? “we supply detailed 
drawings and instructions easily constructed 
well ~designed radio ision tabinets (in- 
fend 


necessary 
suit most types of chassis. Send for illustrated 


tal t 
GHAPPEY-CONSOLE, 6, Sefton Rd.. 
Wood, Kent. 


SCILLOSCOPE apinah. 1xexee complete 
contain: support and holder 

for V.C.R.139 C.R. tube, 2 poteationeters, var- 
ious resistors, etc.. the cabinet has hinged view- 


lite 


range avalable. = Bourne 
[0138 


ALS Se 


LECTRIC clocks, 200/250v ae 


bridge Rd 
TEEL instrument cases with front panel, and 
chassis built as one unit, unique 


cheaply replaceable in case 

es has rear 

= ed ventilation and the = ily is J, so 
ndsome ue crac er 

A 12in x8in x8in with Ban chassis wants Gopth, 57/8, oe 

id; 4in x 9inXx Sin 

size to order, 8.2.¢. with enq 4 

t with alumini top, r 

re ac oe , nd p 

fax 6ip xan XBin xin 1/6: 14inX 

10in x Sin 9, tin x inj 3 mn 11/6; other sizes 

'X, 39, Lowesmoor, Worcester. 


(6830 
SereAroons VACANT 


a app. ts should have 

prea. modern telegraph and electronic 

oe er oes in the wind 

a ledge 
fptiaasgn | methogs would a be an advantees, 
c/o 6881 
hoa. Se ted; preference 
given to man + experience of high fre- 
quency generators for high Pjueney 


APPLY: 


radiogram cabinets. samp datails. 
Rd., Higham 


°8i-D volyues * Wire 
July, ie ® BB preston. 3 s ! 


oe ng oF age o> cabinets. | 
: aa ot overs. - | 
ll. (6818 | 


organ | 
m Feectienl lnzout, of etc; ; fur u reher 
0, Duke Darlt 


lewmaster All designs readily | 
rr” 
to if to 


Petts | 
[6880 


Frubkir Gueree Caer anr. 51. Addington , 
Rd., Wickham, 16926 | 


Ta: 
. Kingston-upon- | 
{038 | 


~4 lied Lae oye: Ld., 520. | 
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FROM THE 
FOUR 
CORNERS 


Looking through some of our 
records recently we counted 23 
countries in 5 continents where our 
speakers are to be found. Outside 
the British Isles the U.S.A. is our 
largest customer, followed by South 
Africa, Sweden, Canada, Australia. 

From nearly every one of these 
23 places we have received apprecia- 
tion of the quality of our product, 
Here are half-a-dozen : 

“The speaker is everything you 
claim it to be and | am very satisfied 
with its performance.’’ (Canada.) 

“| find the standard of reproduc- 
tion quite rg: to my high expectations. 
Flesh and Blood radio programmes 
are astonishingly good.’’ (New 
Zealand.) $e 

“* The members of the Ancon Club 
ask us to inform you that your 
speakers surpass anything hitherto 
available to them, su ing all 
expectations,”’ (Ecuador.) 

“* The Barker is the finest domestic 
speaker | have ever heard.” 

(Australia.) 

‘Ie is far more natural, pleasi 
and satisfying than much more y 
dual combinations which are widel 
advertised over here.”” (U.S.A. 

“| cannot praise too highly its 
excellent transient 

(U.S.A.) 


et dam ys 
6. uae is in good 


IF YOU SEEK GOOD SOUND, 
SEND FOR DETAILS TO : 


BARKER 
NATURAL 


REPRODUCERS, 
BEM/AADU, LONDON, W.C. 1. 


“EME maa 


be SAPPHIRE 9/11 including tax. 
EMTIPT ——— and trailer for crystal 
APPHIRE 


pick-ups. s 
STYLU for light weight pick-ups. 
DIAMOND 7 gns. plus 62/11 tax. 
ao fit most light weight pick-ups. 
Pick-ups with removable armatures or fixed point, 
fitted at 87.18.11 ~ GS/lltax; LP. at 28.14.11 


These unique pecan are unimpaired by 

years of use. 90 times harder than sap- 

phire and more shock-proof. 

STARR NEEDLES are stocked by Webb's Radios 

Keith Prowse and other good dealers. In cases of 
difficulty write direct. 


BRITISH STARR PRODUCTS 


8 DARTMOUTH PARK AVENUE, | 
LONDON, N.W.5 
Export Enquiries : 
General & Overseas Trading Gorp., Ltd, 
6 Duke Street, St. James’s. London, S.W.! 


ane ET 
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SITUATIONS VACANT 
IROWN Agents fer the Colonies. 


INSPECTOR of Police required by the Govern- 
to 36 months in — 
instance with prospect mcy, 
for general police duties and partionariy Signal 
tion duties; commencing salary according to 
and experience in the scale 
; outfit allowance, 


ar; : 
: candidstes (seed 21-27 years), 
below 5ft 8in in height, 
secondary school educa- 
Fe up to School Certificate standard, must 
have been emp.oyed as an instrument mechanic 
(radio) or electrician (radio)) or foreman of 
signals (military); have had extensive practical 
sper.ence in mchwork and general use of 
tools; and have a sound practical knowledge of 
the peng ee Operation and maintenance of 
modern H. V.H.F. transmitters and re- 
ceivers of iow ond medium power; experience in 
battery charging and maintenance; and practi- 
cal mechanical knowledge of petrol engines 
used for battery-charging plants is alsc neces- 
ary.—Apply at orce by letter, stating age, full 
names in block letters, and full particulars of 
qualifications and experience, and mentioning 
the Crown Agents for the Colo- 
quoting 
The 


Crown Agents cannot undertake to seenowledge 
all applications and will communicate only with 
applicants selected for further enters. 


I ing ay 4 required by Airtech, Ltd, Ayles- 
bury Thame Airport, ‘Haddenham, 


RADIO ) and tadar mechanics for installation and 
overhaul work on interesting new project, must 
be highly skilled and able to work with minimum 
supervision, rates of pay im accordance with 
rear and past experience. 44-hour (5- 
Apply im compiete confidence, giving 

fullest Getalis experience, age and date avail- 
ab.e to Personne! Superintendent. [6866 


7;LECTRONICS development assistant, salary 
£400-£500 a year according to experience 


and qua ons. 

ROL, Ltd., 28a, Tilehouse St., Hise. 

Tel. Hitchin 1598. (6 

XPERIENCED radio and 

i required.—Edwin. P. Pox, 

Fast Molesey, Surrey 

A Ving orgunsat invited by a st expand- 
ing ery situated at South- 

a o.* " eeoantenee positicins. 


television engineer 
Murphy Dealer, 
(6857 


(as with 


ic 
magnetic recording, telecommunications, —_ 


pad high & low voltage 
1/80 & 100/850 volts. A.C. 


or D.C. Write for interest- 
ing leaflet 30P. 


RUNBAKEN - MANCHESTER 1 


CHASSIS 


HAYES 2G/120 Baseennes. cuaens. The demand 

aad pop increases month 

total ae CR 237 7 6 includes an Sin, 

vepresenting real value-for-money in these 

S selene. A lin. LS. can be supplied at a 

alight extra guaranteed for one year. Full 

details will gaaly be sent you by retarn of post. 

ARMSTEONG Lm ay ag We hold the largest stocks of 

Armstreng chassis in Midlands, and are the sole 
. rhe! full range as shown on page 

cap be esen and heard in ourshowroom. Open all day 3 its. 


THE HAYES COMPANY 
1 ALCESTER RD., MOSELEY, BIRMINGHAM 13 
Phene : SOUTH 0202 


r new “projects, a ~ rie may tor 
Ww experience im the su - 
of a small egree desirable. per- 
JUNIOR engineers (electrical and mechani- 
3 a. oe gota be in design and development 


gwith Higher 3 ith above pro. re- 
ferabiy her National P Gerkieate. ana 
manager with ex a in 
(PRObY # oTION electrical oo 
soparates. 00 ering @ wide variety of products, 
to the contro] of mixed labour, engagement 


DRAUGHTSMEN accustomed to the desi 
of electronic and ‘small 


for model room 
up of 
from drawings in the 
be made in 


in 
vi 
(d 


ADIO testers required, N.W.1; 
R Services test gear, radar. Gen 


age. caperonen wages required.—Box ise. 


ERRANTI, Limited, Moston b Ags 
chester, have staff — mao 
with long-term develo 


portant radio tele-control 
coe Sar oe ge A or scientists to take 


Guniifications include a aout degree in ph 
| oF electrical engineering  ~ extensive 
1s ve 


opment —F, on an im- 
roject. 


for research a: 


EN eae 
| | development work work it ay Sie*fol fo! lon ing fields: +, 


and elec 
include 


1 wetices 


Ing or K— -¥_¥ a 
cations. Previous 
but is not fg 
fications A 

ae ,000 


tid, PEP pastetante for 
cations. req 

Certificate | 
ing or 
range 


ne 
a@ good degree 


a elects or 
equivalent qualifications. 
£260—£550 according 
experience. Please quote reference R.T.A 
ny has a staff pension omens. and 
will give assistance _, specia 


ousing 
A plication forms from Mr. R. Hebert, Stan 
Manager. Ferranti, Limited, Hollinwood, ‘La 


June, 1951 


a 
SA 


SATISFIED 
USTOMERS! 


Pennine 


THE ALL SEASON SENSATION. ACCLAIM- 
ED THE COUNTRY OVER, THE INTIMATE 
RECEIVER WHICH COMBINES APPEAR- 
ANCE AND PERFORMANCE. HOUSED IN 
A BEAUTIFUL WALNUT CABINET. EACH 
SET FULLY GUARANTEED. 
HEIGHT a WIDTH 12)", DEPTH 5)” 
alve SUPER eT 

THE SET 
THAT SELLS 
ITSELF 


UNBEATABLE 
VALUE 
€12 15 2 
NC. TAX. 


“THE ROVER” 
SUPPLIED ONLY THROUGH SELECTED 
WHOLESALERS. ILLUSTRATED LEAFLETS 
AND ATTRACTIVE DISPLAY CARDS. 


PENNINE AMPLIFIERS 
ELLAND _YORKS ENGLAND 
TEL. ELLAND 2107 


Duriey| 


CRANMER AV. EALING.W 13. 


the 
Telephone: Ealing oa ae 


| NOW AVAILABLE 
GERMANIUM | 
CRYSTAL DIODES | 


LATEST, SMALLEST, 
SUPREME CRYSTAL DETECTOR. 


Midget Size, pres. x 3/i6in. 


Wire Ends for Easy Fixing. 
4/6 each, postage 24d. 
Technica! Details and Sel d Types 
SILICON DIODES, 3/6. vesaee Se 
Fixing Brackets, 3d. pai 
COPPER INSTRUMENT. Wine 
ENAMELLED, TINNED, LITZ. 
parte AND SILK COVERED. 
uges available. 
B.A. screws, ‘Nurs, WASHERS, 
soldering tags, eyelets and rivets. 


tabi 


NOL 
FORMERS AND TUBES, ALL DIAMETERS. 
Latest Radio Publicacions. 
SEND STAMP FOR LISTS. 
TRADE SUPPLIED. 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E. 


JUNE, 1951 
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THE MODERN BOOK CO.— 


Tel iving ; 
W. T. Socking, 18s. = 9d. 

The Radio Amateur’s Handbook—195! 
a By AR. RL. 22s. 6d. Postage 


— Mo ape By W. E. Miller. 
Postage 

Radio Rcrehitea dizi and Practice. 
By Abraham Marcus. 35s. Postage !s. 

Radio Technology. By B. F. Weller. 30s. 
Postage 10d. 

Radio Engineers’ Handbook. 
Terman, 50s, Postage !0d. 

bis = Bases. By O.S. Puckle. 30s. Postage 


5s. 


By F. E 


name Engineering. By F. E. Terman. 50s. 
Postage 10d. 

R.C.A. Receiving Tube Manual. 6s. 6d. 
Postage 6d. 

Mullard’s Valve and Service Reference 
Manual 1951. 5s. Postage 4d. 

Modern Valve Comparison Manual. 3s. 
Postage 2d. 

Radio Receiver ey By K. R. agit 
2 volumes. 28s. each. Postage 

Radio Laboratory Handbook. 
Scroggie. 15s. Postage 6d. 

Wireless Servicing Manual. 
Cocking. 12s. 6d. Postage 

Practical Wireless Encyclopaedia. By 
F. J. Camm. 21s. Postage 10d. 

We have the finest selection of British and 

American radio books in the country. Com- 

plete lists on application. 


19-23 PRAED STREET 
(Dept. W.6) 


LONDON, W.2 


PADdington 4185 


-< M. G. 


By W. T. 


British Bargains 


DYNAMOS. Suitable for adapting as Wind 
Chargers. 12 volts 10/15 amps. 1,400 r.p.m., 
totally enclosed 50/-, carr. 5/-. Small 6 volt 5 amp. 
D.C. Hand Generators, speed approx. 100 r.p.m., 
25/-. Handle could be removed to fit prop. for 
wind charging. Heavy duty Dynamos 12 volts 
50 amps. speed 2,500 r.p.m., 90/-, carr. 5/-. 50/70 
volt Charging Dynamo 25 amps. 2,500 r.p.m. €20. 
MOTOR PUMPS. agg Turner No. 10, new. 
230 voit A.C. Lift 3ft., h 

g-p-h., £6/10. No. 12, new, €9/10. 
soralaer, 27/6 extra. 12 volt D.C. Stuart Motor 
Pump No. 10 for caravan or Motor 
RESISTANCES. Variable wire-wound, double 
cube, 152 ohms 2 amps., new, 30/-. Single tube, 
5 ohms 10 amps., 21/- ; 300 ohms $ amp., 15/- 
Small rotary, 10 ohms i amp., 2/6, post 6d. 
MOTOR BLOWERS. 24 volt D.C. Keith 
Blackman Sin. inlet and Sin. outlet 65, carr. a x 
200/225 volt A.C. 50 c/s. Motor Blower 
feet per min. !0in. water gauge, €16/10, woke 
extra. 
AIR COMPRESSORS, new, 4 cubic feet, single 
stage, vertical, £15, carriage extra. 
FANS. 380/400 volt 3-phase 50 c/s. 0.7 amp. 
24in. blade, speed 700 r.p.m., £17/10. Few large 
D.C. Models also in stock. 
TRANSFORMERS. 3; K.V.A_Hermetically 
sealed in metal case. Prim 10-0-200-240 volts 
50 c/s., secondary 3,400-0-3, volts 1.4 amps. 
with terminal plate and insulators for H.V, output. 
10 K.V.A. Primary volts 


case. 4.75 K.V.A. Primary 110 volts 50 cis., 
secondary 230 volts. Double wound air cooled. 


Send for Transformer list. 


ELECTRADIX RADIOS | 5 


214 Queenstown Road, London, S.W.8. 
=e Telephone : MACaulay ——— 


SITUATIONS VACANT 
ELECTRICITY BOARD. 
INTMENT of General Assistant 
ATIONS are invited for the 
Assistant ineer in 


stations Croom 
with the 


be in ac 
sala pubject Sony nes 
Shedule Te a 


oanam the eatenanaine "howe being 
deterniieed according to qualifications and ex- 


perience 
APPLICATIONS stating exDer mate at 
ualifications should be made within 1 
cretary (Ref. FWC), Midlands’ Biect tpicity 
Board Headquarters, 
1951. 


Mucklow Hill, 

ENS. Secretary. 11th April 
; : " (6847 
have 


ERRY’S (SHORT WAVE), Ltd., 
vacancies for counter sa. 
wie, knowledge essential.—25. High 


competent engineer, toasiior oo 

of telemet = the field; salary &' 
£700 p.a. according perience.—Please write, 
giving full de re) 
Box 1 


we ANTED, 


tails, and vquot! ret. HHE t 
293. — (6838 


Ce etre I receivers; 
engineers 

this field.— 

_— Rd., 


vacancies for 


in 
as 


ence 
i4e..9 
Bus Ga: 


We (Nr Willesden 
[6747 
E, Ltd. (Malmesbury Division) in- 
I nie , eran from electric engineers for 
posts in development laboratories 
r Tb aed projects involving the 
fSeetts “te 
Generation and Transmission 
. SERVO Mechani: 
. CENTRI R V.ELP. Systems. 
.v 
5. VHF 
_E 
es are vacancies in 
engineers and junior grades; 
have had at least 3 years’ industrial capertence 
in the above t 9 of work, together with 
cational qualifications equivalent to A.M.1.E. E. 
mencing salary and 


and experience; excellent opportunities for ad- 
vancement are offered with entry into a pension 
scheme after a od ; forms of 
ercetioe, may obtained 

Ekco Works, Malmesbury, 


XPERIENCED Pioctvionl testers and inspec- 
uired for a factory in Harrow area; 
pplicants Id have aunk 1 know 
iedge of vaive amp! | ones on 
ability and experience. Box 1 1 (6849 
ACANCY exists for radio ge! holding 
current over! oe licence for main 
and overhaul of aircraf 
lations. muld be & 
1145, T.11 . 
APPLICATION to be’ made in | writing e5- 
Technical r, q' ys, 
Hamble, Nr. he uthampton. jaey 


ing details f 
Fs — Pegi walk Radio W 


Eilisanufacturers “(i = acai aeraiop. 
and electrical 


pe Ti oottentty ineer with 
some years’ Crperienve- Write Box 262. (6808 


"Cambridge i 


essential; et of technical 
rune “would be. ae advantage: 
apne Pin, giving full 


re equited, etc., 
to ae "ie *eneinesz —-~4 "Serene 


DEPT. W.W. 18 TOTTENHAM CT. RD 
LONDON, W.1I. MUSeum 4539/2453 


TER WELL KBOWE © FED Y £6 Wels. LY. SteeP 

Ideal for T/V. after a few modifications. Pie 88. 

plus 1/- for carriage. 

INDICATOR UNIT TYPE 68. Contains VCRQ7 C.R.T., 

16 VR65"s, 2 VR54's, oe Xtal Unit and a host of 
6 carriage. 


components. 60/-, plus 7/ 
INDICATOR UNIT TYPE 6. Contains VCR97 C.R.T. 
4 EF50, 3 EB34 valves and a good selection of com- 
mts. Readily converted to an Oscilloscope. Price 
, plus 7/6 for carriage. 
INEXPENSIVE TELEVISION BOOKLET. Price 2/6. 
plus 3d. postage. 
HIGH VOLTAGE CONDENSER. Ideal for T/V. 0.5 
mfd. 3,500 v. D.C, Price 4/-, plus 6d. postage. 
RECEIVER TYPE 8.1355. Contains 5 VR6S, 1 5U4G. 
1 VU120, valves, Con Resistors, ete., etc. 
Price §0/-, plus 5/- carriage. 
8.1355 MAINS TRANSFORMER. 200/250 Pri. Sec. 
250-0-250 at 190 M/A 63 ¥.7A,5 4.3 A Price 
28/6, plus 1/- postage. 


Tg Rpts 60 M/A. 63 +.3 A. 


Pri. 250 v. Sec. 350 v. 120 M/A. 6.3 7.5 4. 
5 v.3 A., 37/6, plue 1/- 


L.P. CHOKES. 

10H 75 M/A 150Q) Resistance 

LOH 86 M/A. 3000) 

10H 100 M/A. 300¢) 

10H 150 M/A. 200Q) 

SOH 20 M/A. 1,000¢) 

50H 30 M/A. 1,000Q) ba 
All Post 94. extra. 


B.1155 RECEIVER. 200/75 . 500/200 
KC/S. 1,500/600 KC/S. 7.5-3.0 MC/S. 18-7.5 MCS. 
Ideal or Domestic Receiver. ce 
D/-, plus 10/- centieds: 
Kit of parts tor Power Su) 
R.1155 as above, £3/] 


Output Stage for the 
carriage a 
pac dag 


bres 1/+ for 


BAKELITE ENGRAVED CONTROL KNOERS. | jin: 
base ~brown or ivory. Bass, Treble Tone, Vol on/off. 

Volurae, Brilliance, on/off, Brilliance on/off, Contrast, 
Focus, Tuning, 6 Oe ee Price 
1/6 each, plus 34. tor postage and pn 


S’HET MIDGET COIL-PACKS. and Medium 
Wave Dust Cored Coils. Only s9/e phe plus 1/- for post. 
STEEL AMPLIFIER CHASSIS & CABINET & PANELS. 
a x 7jin. ing oe Chassis drilled for 4 valves and 
condensers. Price 25/-, plus 1)- postage. 


The two standard 
nnd 1.6 MU/S are solected by the 
ice 47/6, plus 1/- postage. 


G@P20 pod man PICK-UP, Complete with 
‘tandard head, SSIs. L.P. head available £2/3/4 
extra, Postage and packing 1/-. 

FULL MAIL ORDER FACILITIES 
Shop Hours: Monday-Friday 9-5.30 p.m. Sate. 9-1, 


YOuR 


METER DAMAGED? 


Rate ekilied craftsmen to all makes and types «7 
Voltmeters, Ma Test 


meters, Electrical T 
Synchronous Clocks, eta, Quick caret der peed. 
estimate send defective instrument by registere post to — 


L. GLASER 
Electrical Instrument Repairers 
341 CITY ROAD, E.C.i 
Tel. Terminus 2489 


94 
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SOUTHERN RADIO’S WIRELESS 
BARGAINS 


ps ak (TRANSMITTER-RE- 
CEIVER). Type 38 Mark il. Complete “ag 5 
valves, Throat Mi crop 

Aerial. 7 mcjs. Amateur Band suitable for field oon. 
Powerful Superhet Receiver. Modulated Trans- 
mitter. uarant ready for the Air, less 
batteries, £3/10/-. 

R.3515 TELEVISION UNITS. Complete with 
21 valves. 6 Stage 14 mc/s |.F. Strip. ideal for T.V. 
ye ma Brand new in original wooden cases, 


£3/10 
R.1355. RECEIVERS. Brand new, as specified 
in Inexpensive Television, £3/5 
RECEIVERS 8.C. 454 (49-100 metres), B.C. 455 
(39-49 metres). BRAND NEW COMPLETE 
Wire 6 VALVES. BLACK CRACKLE FINISH, 


at 

COMMAND RECEIVERS. Type CCT-46! 04 
1.5 mc/s to 3 me/s). Complete with 6 valves, 

volts Dynamotor. Brand ‘new, black crackle 
finish, £4. 

LUFBRA HOLE CUTTERS. Adjustable from 
in. to 34 n. for use on Wood, Metal, Plastic, etc., 
9. LUFBRA FLY CUTTERS, 14/6. 

LIONEL “BUG” KEYS. Genuine U.S.A. 

Automatic Morse Key. Type J-36. Few only,. 

a 

THROAT LOeRO PHONES. Magnetic type 

complete with long lead and plug, 

NTROL SMMAND RE- 


CABLES for C 
CEIVERS. 8.C.453/4/5, 14 feet, with adaptors, 


96. 

RADIO COMPASS INDICATORS with 
internal Salsyn Motor. Type T-82a, 3in. Dial, 
13/6. Sin. Dial, 15/6. 
HAND Crome. 6 voles at 5 amps. 
With Crank, 
SPEAKERS. yee 2tin. P.M. Moving Coil 3 
to 5 ohms, 17/6. 

PLASTIC TRANSPARENT MAP CASES. 
I4in. by 10}in. ideal for Maps, Charts, Display, 
Photographs, etc., 5/6. 

Full List of Radio Publications, 24d 
SOUTHERN RADIO SUPPLY, LTD. 
tl, Little Newport S¢t., London, W.C.2. 
(Gerrard 6653) 


The VOIGT Loudspeaker is still ahead of all 
others. P.M. Unit with 22,000 line gap flux 
- £40 ex Works. 

Corner po ae (in che 
white) € 10-06 or 
47 - 10- rs ex Works. 
Home demonstrations 
arranged in London area. 


Order from 
VOIGT PATENTS LTD. 
Sydenham, S.E.26 Syd 6666 


‘own initiati 


SITUATIONS VACANT 
iC technical assistant; must be 
on industrial electronics; some ex- 
perience audio equipment.—Please gate age, 
Sone and salary requir yer 
. Lode Lane. Solihull, ” Birmingham. 


LECTRONI IC/ELECTRICAL engineers re- 

quired with Higher National Certificate 
i eee pe at least 4 years’ experience of 
radar. Pacraent Manager, Vickers- 
Armstro roe 


(Aircraft Section), We¥bridge. 

[6908 

VAs stock-keeper required to take full 
charge of valve section in large electrical 

pan tor ye eee be experienced and fully con- 
versant with all types of radio and television 
yaives, including testing, ordering and distribu- 


J. & F. ae .- hting & Radio, Ltd.. 
Edeware Ra. The Hyd endon, N.W.9 (© 
of Colindale Avenue) ” oy 16860 


Eivretinery tor mechanic required by oil 
r maintenance work on process 

licants must have experience of 

clon ronic control; industrial experi- 
Tolesanie but not essential.—Apply Box 
[6727 


a ; 
automa’ 
ence 


.G. 5 eR & Co... woe Scientific Instrument 
Makers, “ Granta” Works. Newmark 
Cambrid: require technical assistants in their 
electrica test room: they also have a vacancy 
vith goon Prospects for an electronic predueies 

6 


NIC. ‘AL = engineer 
ication Engineering. t least 
oxpereeee of radar.—Apply Employment Man 
Ar ngs, Ltd. (Aircraft Bec- 
tion’. [6907 


T*SPECTION.—Mechanical inspectors. tak le) 
uired radio 


re- 


June, 1951 


*Youcanrely onus” 
FOR CLEAN comers AT COMPETITIVE 


IMMEDIATE DISPATCH 


MIDGET COIL-PACKS 


These are an ideal miniature Coil-Pack 
especially suited where space is limited. 
They consist of iron-cored miniature coils 
for both Aerial and Oscillator stages, built-in 
Wavechange switch and midget trimmers. 
They are intended for an !.F. of 465 Ke/s. and 
LF. Transformers type RS/GB 465 (12/éd. 
per pair) are the ideal companions for a 
trouble-free superhet. 


TYPE “AR” 

MW/LW/GRAM. Ranges: 200-550 metres, 
2,000 metres. 

SIZE : Length 24in. Width Zin. Depth Ifin. 

Tyre “s” 

MW/SW/GRAM. Ranges : 

17-50 metres. 

SIZE: As Type “R.” 

Tyre “c” 

LW/MW/SW. Ranges: 800-2,000 metres, 

200-550 metres, 17-50 metres 

SIZE : Length 3hin. Width itia, Depth Iiin. 

TYPE “Rand “S " each 28/-. TYPE “C”’ 

each 32/6. Post 6d 

All coils enclosed—ail iron-dust cores 


200-550 metres, 


West don atea, first-class men with A. Lt D. 
cxpertanee tial; permanent staff appoi 
ment w Prospects. i 
ing fullest particulars to Box 
pa uired with eenen i experience of 
7 ae gen a by 
t ‘coast 
bie ‘ot earring through projects oi 
etalis experience, 
qualifica: tions “and salary expected.—Box 1331. 
16893 


a be 


~Telepho: for a int- 
1, Northern ‘es, a089 : 
Lane, N.W.2. Spe 


370, Cricklewood 
7477. * 


NTERNATIONAL 
Hleneed 8.6 
experien 


AERADIO, has 
Fadio aotpnicien, preferably Single 
- for Bahrein; inclusive sal- 

ary appr .@.; free air-conditioned 
uarters; no tant Pension ee. —Write. quoting 
MO, to Personnel Officer, 40, Park St., London. 
(6885 


ENIOR ond Junior Electronic Develo 


esi e; ry 
to qualification “and experience: 
write st wating ull details to—Personnel Manager. 
The McMurdo Instrument Co.. Ltd.. Ashstead. 
Surrey. £6924 


egree stan- 

entrimetric work 

Ao b stating ex- 
ry 


mee, inet ae 
perience, nati ty an required 


SAMSONS SURPLUS STORES 


PRITCHETT & GOLD 6 v. 100-125 A.H. 
BATTERIES in teak cases, size I6in. x I lin. x Bin. 
Brand new. £6 

DELCO év. CAR BATTERIES, size Yin. x Yin. x 
Jin. Brand new. WS. Above batteries callers 


only. 

WILLARD 12 v. 85 A.H. BATTERIES in 

vulcanised case, size tin. x 10hin. x 7iin. Brand 

new. 10/-, carriage 

E.D.C. ROTARY CONVERTERS. D.C. input 
200-220 v., A.C. output 230 v. 185 watt, com- 

letely shrouded in metal case. £10/10/-, carriage 


HEAVY DUTY AUTO. TRANSFORMERS. 

1.6 KVA tapped ©, 110, 150, 190, 230 volts. 

£4/17/6, carriage 5/- 

HEAVY DUTY FILAMENT TRANSFOR. 
MERS, sec. 6.3 v. [5 amp. Prim. 200/240 v. 

50 cycle. 17/6, carriage 1/6. 

SPECIAL OFFER. A.M. 6 mid. 1500 v. con- 

densers, rm 4tin. x 3din. x 3in. 5/6,  carstons SS 

OFT. H COILS CO-AXIA' L CABLE, 

with Pye sow ‘oho on each end. 8/6, carriage 1/-. 


169/171 Edgware Road, London, W.2. Pad. 7851 

125 Tottenham Court Rd., W.l. Eus. 4962 

All orders and enquiries to our Edgware Road branch, 

cane Open all day Saturday at the Edgware Road 
2 3 


» to 
Ltd., Pentel h 
Works, ‘Wells, ~~ 6843 


UTSIDE 


representative required to as 
radio, 


television test and re- 


cordate. etc.. by sole distributors leanshester 


permanent position for right man; salary, 

eae sion a gy ed an advantage. 
experience a salary re- 

quired to Box Box 1287. [6824 


SENIOR electronic development engineer 
junior 


and two 
Watford area; cP 
lading 1 L.FP.. R.P., and centrimetric equipment, 
se circuits.—Write. 


and pw 
Stating age a gualifications, experience and sal 
required {5 Box 1292. oa (6836 


OBELL INDUSTRIES 


ES. Ltd.. require several 
keen radii 


television service engineers in 
Yorkshire; basic kn 


and expe 
nager, ‘Sobel industries, Lid. 
Park,” Slough, Bucks 16891 


NTERNATIONAL AERADIO, td.. 


Li has 
werencies able and ambitious radar 
engineer, Karachi, to £1.200 
D.a.; quarters free: * Pension scheme: other tech 


nician overseas. pene. ting RAD. 
Personnel r. 40. Park St. pondon. W.1. or 
ring for appointment Regent 5024. [6884 


Shave engineer for ie Cs. and abroad. 
have 


f 
opening for 
of qualifications, ¢ ex- 
dence to—** 
» Oxford St.. London, 


Be, Bisons. t 1-9, Shs 


Pp ly wired, only five 
connections needed to external circuit. 


Catalogue with Data, 6d. 
AERIAL FILTERS 465 K/cs 6/3 Post 3d. 


RADIO SERVICING Co. 


444, Wandsworth Read, London, 8.W.8 
"Phone: MACaulay 4155. 


28, Tram, Wandsworth Rd. 8.R. Station 
Open till 6.30 p.m. 


77, 774, Bus ; 


—AUTOMATIC SWITCHES— 
(RECONDITIONED) 
ELECTRIC CLOCKWORK 
1 to 100 AMPS. 7 to 3S DAYS 
From 35/= EACH 
All guaranteed for a year. 


Wrie for ilustrted sts: DONQHOE 
2 UPPER NORFOLK 8T., NORTH SHIELDS, 
NORTHUMBERLAND. 


B. & H. RADIO 


EAST STREET, DARLINGTON 


gether. Kitof Parts ..........-. 


SCRATCH FILTER 
Gives marked reduction of scratch levei 
and cleans treble without serious attenua- 


VARIABLE 


SELECTIVITY LF. TRANS. 
IRMERS. 465 K’cs. Give 3 degrees of 
selectivity. 


Per pair 

WHISTLE FILTER 

Is very simply inserted in the speaker 
SIGNAL GENERATOR 


A complete portable signal source operat- 
ing from a 4.5 volt battery 


specification for Radio or Audio Frequencies. 
Goods Guaranteed satisfactory or money refunded. 
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A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


E.M.G, 
STEEP-CUTTING 
INFONTELY VARIABLE FILTER 


Cut: 
and 8.00000 selected frequency between 4,000 


e Average steapnces of out 86 >. per Octave. 
s between ot 


volume. 
@ Leafiet available trom ——— manufacturers. 
@ Novel cirewit, patents 


£4 - 10-0 


Trade Enquiries invited 


E.M.G. HANDMADE GRAMOPHONES, LTD. 
6 Newman St., Oxford St., W.1. 
Telephone : Museum 9971-2-3., 


OPPORTUNITIES 
IN RADIO 


Get this FREE Book ! 
‘ENGINEERING 
OPPORTUNITIES’ 
reveals how you can 
become technically quali- 
fied at home for a highly 
paid key-appointment in 
the vast Radio and Tele- 
vision Industry. In 176 
pages of intensely inter- 
esting matter, it includes 
full details of our up-to- 
the-minute home study 
courses in all branches ef 
TELEVISION and 
RADIO, A.M. Brit. 
I.R.E., City & 

Guilds, Special Tele- 

vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency, and 
General Wireless Courses. 
We definitely Guarantee 


“NO PASS—NO FEE” 


If you're earning less than fx2 cone this 
enlightening book is for you, rite for your 
at today. It will be sent FREE and 
without obligation. 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


888> SHAKESPEARE HOUSE, 
17/19 STRATFORD PLACE, LONDON, W1 


Serearione VACANT 
ER of senior and junior vacancies for 


5 ee urgently a 
Write in 


Employment A Agency. 179, 
[0103 


Pine hands an 


am Rd., 5.W.9. 


| Manager, 
Brectric Works, The Hyde, Hendon 
LANNING and progress engineer required by 


t industrial electronic « We must have 
experience of Cn nd ic instrument manu- 
ture y and or electroni ; 


RAUGHTSMEN required, praeenety with 
ical, electronic in- 
0 


tsman vequired 
electronic "eau 
Manchester area: aes Bane 


nee. state age and ary . 
=s Eos. s details of experience and qua!ifi- 
et ae (6819 

seaancies Pow wet 

— <= F S ‘the 

rada 


EE Bice Bicetvonie eee i 
ees draw for work on r. 
electronic arene orovects: presteee 
ee —A in wri  earaceas Manage. 

ay aly ig rine to [66 

OUNG electronics socal required by a 
laboratory of S large engineering 
firm in the Midlands to work on ialised 


ic enginesrts 
ence of practical 7 t work.—Box 


ECHNICAL sales engineer, to act wrap 
li- 


the manu- 


required.— 


gee labo assistants with some 
experience n 
fStorapories, 
Ket"anes North Womb. 
L : Sn ‘matriculation stan- 
y the 


experience 


ott See 

LARGE aircraft firm in the Midlands has 
vacancies for men with experience in con- 
met. service Calg maintenance of electron: 


rorces ana x3 L technicien fa 


rik too room 
pet . t 
etc., to 401. —— 


quired to Box 1295. 
Voge mage ey ga 


95 


fice | 
ly conversant with | rm | 


technology from 
ng angle, and must have had recent ex- | 
perience ina similar capacity; write full details, | 
and salary -Box 1400. 


a | 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1 


(Oxford Street end) 
Tel : GERrard 8845 


down at 6.5 wale. eo rg 
volt. Price only 
control unit. 


base and treble 


prot evnctth 
“provision radio feeder unit, 10, 
Constrections! booklet, 1/8, post free. Complete 


NUSOUND QUALITY FEEDERS. 
Pre-set TRF —Home, weedy = Third with gram 
carat tanta eiiieeneeeeees 

ze Gin.-7in., 9 A Constructional 
booklet, 1 post free. 

of 

Size Gin.-7in., height 4}in., £8/18/ 
r. cond SAE. for duecrigtive beast om oe 
our products.) 
VARIABLE RADIO TUNER UNIT—MW and LW 
Bands -8/Het. of arall dimensions—R/Gram. switeh 
etc. Our latest model. Price £11/5/0 inc, 
NUSOUND REMOTE CONTROL & PRE-AMP. UNIT. 
Bass boost—-Treble beost and cut—V/C and switch — 
L.P. correction switch a ao Ate ood 
Pi for Williamson and W.W. Amplifiers. 


78 r.p.t. ce . Chancery P. 
Muscat 35, ES 186 wie Decca. Xtal P/up 


Decea three-speed £77816 | 

two-speed motor 0189; Decca es Sia Fu BB 

second Acos insert 

Decca Turnover Xtal aa Yon a or 78, £3/19/4. 

COLLARO A.C. 504MB-—A.C. motor and Mag. P/up— 

Auto Stop, £5/18/6. with Xtal Pie 26/18) ; ca 

S-speed Player, Hi Fi Mag. vap LP. and 78, 
: ne P/up L.P. and 78, £3/11/8. 

Incloding: 
Wis, £13) L5i- ja Cire 
Golden oe @ 2 ban: 


1008, rides 
8 CBIAL, wrt 12) 0g 

76; Bronze Bia., rn ; Vioves vaniee, CE 3 

TH, RK Senior 1 2in. 16. 3 Whartedale 

Type A-7-15 ohme Ty 
ohms Tags, 50/6 : LP. Beal Equalizer Ri. Ft g 
WE REGRET OWING TO INCREASED COSTS THE 
FOLLOWING | PRICE CHANGES WILL APPLY 


8 17/8 5 ie Wren #11’ na 
jul. 


Westock a full range of 


715 


Please add postage. 
. 


CRYSTALS 


” 
Type “G 
Frequency ranges : 100 kc/s 
to 500 ke/s; 3 me/s to | 
20 mc/s, Evacuated glass 
lope having B7G valve 


outlook; expe: 
5 aise Ee 8.E.13. 


TRANSFORMER HOUSE, 
215, carne 8g BRADFORD, 
° 


AU Transformers guaranieed against faulty workmanship 


ALL PRIMARIES ARE TAPPED 200/250 v. INPUT 


MAINS TRANSFORMERS 


a eo “Spates 150 m/a., 6.3 vy. 4 a. C.T., 


3 
wre. sodo0 100 m/a., "0-4-6.8 ¥. Sa, 
DT ta, 850-055 v5 80 m/a.,0-4-6.3 v. Sa.,0-4-5 
¥. 3 a. 
, 350-0-350 v. 80 ma. "O-4-68 v. 3a, 
0-4-5 v.34. 
DTAM3, 350-0-350 v.80 m/a.,6.3 ¥ ie. Svo0. 
M¥/350, 350-0-350 v. 250 m ~6« 
av ten ea oN Pg 
er re at 
Marie, 350-0°566 'y.. "180" m/a., 
3a. 
prise, 360-0-350 v. 120° m/a., 
v. 3a 
Dt i, 350-0d56 80 mia, 6.3 v. 3 w, 6 ¥. 


DT, 250-0-250 v.80 m/a.,6.3 v.3a.,5 ¥.2a. 
MF/M32, 250-0-250 v. 80 m/a., 6.3 v. 3 @., 5 v. 


Williamson Nea lifer Transformer 


WE HAVE SPECIALS DEPARTMENT 
DEALS SOLELY WITH WINDINGS TO ANY SPEC 


or = wend Through type. MF = Fully shrouded 
ype. (Mi = Smaller Drop-through type. MF/M = 
Sealer fully shrouded type. 


| permanent 
| ment of 


| tions include a 


TRANSFORMERS & COILS 
TO SPECIFICATION. 


MANUFACTURED OR REWOUND 
Filter Coils % 1% a Speciality. 


JOHN FACTOR LTD. 


9-11 EAST STREET, TORQUAY, DEVON 
"Phone: * Torquay 2162 


Come to 
SMITH'S of EDGWARE ROAD, 
the friendly shop, 
for all radio components 
We stock everything the constructor needs— 
our 25 years’ experience of handling radio 
parts and accessories enables us to select the 


best of the regular lines and the more 
useful items from the surplus markets in :— 


NOTHING TOO LARGE—NOTHING TOO SMALL 
We have one of the largest stocks of B.V A. Valves & C.R.Ts, 
(Mo genera! catalogue available.) 


H. L. SMITH & CO. LTD. 
EDGWARE ROAD, LONDON, W.2 
Hours 9 to 6 (Thursday, 1 o'clock) 
Bakerioo, 
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SITUATIONS VACANT 
OVERSEAS AIRWAYS CORPORA- 
have vacancies for radio 


attracting 
r hou ry hve-da ie four hour 
shift work jon, sick 
eiligies.— Prite x reall Staff 
ndon Airport. [6794 


a and 


M ica 
Group locat 
from experienced Draughtsmen who are 
capable of designing to RCS/i000 standards 
Pu.l details of a pee experience, age, 
salary required etc., Box A.E.372, Central News, 
ait porente, “London, "ne c.2. 


E 
Dia and progressive work in design and 
1 transformers for 


sonnel Bape rtmen I. Engineering Deve} elop- 
ment, Li Blyth Ra., Misves, Middx. 


yy ei wad seocemoiee exist at sonttetie 
ford and London with Marconi’s 
Wireless Telesrava Co. 
applicants for these 
sitions. on the: design and develop- 


ish Electric Co.. Ltd 


E. 
24/30, Gillingham St.. London, §.W.1. 


portal COMPUTERS: Ferranti, Ltd., Mos- 
ton, Manchester, are engagid upon the long - 

term deve ent and exploitation of digital 
computers; this interesting work covers vacuum 
physics, the electronic and electrical properties 
of materials, computing and pulse circuit tech- 
niques, electrica ical and mechanical recording, 
ecision 


mechanical cnunsting and power Digely on y equip- 
ment. | 


IN the course of this work there are occasional 
vacancies for senior engineers with wide experi- 
ence from w enquiries will be welcomed at 


THERE a are immediate vacancies for: 

(1) ENGINEERS scientists for research and 
development work in the above flelds; qualifica- 
Honours Degree Physics 
or according 10 a or equivalent experience; salary 


to a ao ne and experience in the | 


per annum; please quote 

Ref’ I D.C.E. 

(2) ye ar ASSISTANTS for experimental 

work im the above fields; qualifications are a | 

ey A, Higher National Certificate in En- 
salary according to age 

and experie! 


e ay ead to £650 per 
annum, please pL... Ref. 
THE company has a staff penaies scheme and 
will give housing assistance in special cases. 
Peco forms from the Staff Manager, 
Ferranti, Ltd., Hollinwood, Lancs. {6718 


NTERNATIONAL AERADIO, Ltd.. has vacan- 
cies Bovingdon Airport, near Watford. for 
progressive radio mechanics, wiremen and sheet 
metal workers. preferably ex 
i t; possibility overseas ap- 
aa oy mechanics if. desired; ag rate 
mechanics equivalent £367 p.a.; 44-hou 5-day 
week: Pension fund; canteen facil ities. 
quoting — Personnel Officer, 40, Park ot. 
Lo 


ESIGNER - Deaaehtenes, Higher 

National Certi University Degree or 
similar Gatentions and with 2-4 years’ experi- 
ence equired for work with experimental! | 


with 


research tea a en- | 
iving age and record | 


ineering.—Applications 
hould be sent to the 
BLC/475) Research 
eneral Electric Co., 
Vembley, Middlesex. 


NTERNATIONAL AERADIO, 
for a radio technician. 

hartoum A,. A.R.M. 

experience instafiation and main- 

ve gautoment Marconi AD 107/108: 

ST sT and 953 Beacon; commencing 
enue. . nee man (£710-£790 quarters provided: 
tax; free sages; pee fund; 

madtical at facilities, =wrile. “Ret, RMK, Personne! 
Officer, 40, Park St., W.1 {6835 


ADIO-Radar development engineers urgently 
acco ation available; appili- 

are invited from senior and junior 
—. engineers, preferably with experi- 

pron h v4 of develoving equipment or components 
to service specification; successful candidates 


ersonnel Officer (Ref 
Laboratories of 
d., East Lane, 


eat National | 


Importa: reference CHC 
(5), to Personnel Officer, General Electric Co., 
Ltd., pace and Television Works, Spon St., 
Coventry. [6925 


‘SEVERAL Leap oon exist in the development 
i laboratory of the General Electric Co., Ltd.. 
Nabe ving for development en 

small motor engineering and high pow er 
switehgear ti Seat sections, applicants should 

a 


quoting 


considered: Salaries ‘vill de fica- 
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interesting | 


Applications are | 


(6872. | 
IPMENT engineer required for in- | 


. for electrical or | 


D to Central | 
f6g1i | 


Prominent 
Aireraft Firm 


in Greater London area 
commencing new project of 
National Importance offers 
unique opportunity for 
advancement. 


High salaries with monthly status 
and pension scheme offered to suit- 
ably qualified applicants. Engineers 
required with good theoretical and 
practical experience in design and 
research in any of the following 
specialist groups :— 

(a) RADAR, Marine or Aircraft, (b) 
U.H.F. Radio, (c) Low Frequency 
Amplifiers, (d) Electro-mechanical 
measurement techniques. 

City and Guilds qualification or 
University degree desirable though 
not essential. 


Apply, stating age, nationality 

and experience, to Box AC.60195, 

Samson Clark & Co. Ltd., 
57/61, Mortimer Street, W.1. 


rienced te.ecom- | 


MAGNETIC TAPE RECORDERS 
and COMPONENTS 


from 


WILL DAY, LIMITED 


19 Lisle Street, London, W.C.2. 
GERrard 7105 and 4476 


The | 
North | 
(6827 


Ltd., have | 
referably | 
. licence | 


r microwave technigue, who are | 


and experience 
“ lats, to 
» Ltd. MSiitton “Hinningte 


in iy giv- 
General | 
6. [6784 | 


Prominent 
Aircraft 


Firm 


in Greater London area commencing 

New Project of great National import- 

ance offers unique opportunity for 
advancement. < 


High salaries with monthly staff 
status and pension scheme offered to 
suitably qualified applicants. 
Electronic Engineers with Ist class 
honours degree or equivalent 
qualification. 


Apply stating age, nationality and ex- 
perience to Box AC.59820 Samson Clark 
& Co. Ltd., 57/61 Mortimer Street, W.1 
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| Fortes. R.G.D., ste A Db i rhes & Avi 
New Goods with Full Guarantee | Ltd., 140-141, Priar a oy Berks. (6935 OFFER 
ER KITS, Standard 
eer students, aged 20-26, in physics. 
Paka UNAEReT catentnantts S2ien eas, |THE LATEST EDITION OF THE 
rectifier, 45 watt impreg- 
U 
: erecta CONSTRUCTOR'S 
© who w ree to commence 
work during the next six months. (6859 coi ANDBOOK 
ENER. 
: manesnoturtes domestic “e-ectric appli- 
X ts 64/-. Special steel case, screws, grommets anees @ sound in th able book: 
4 ah yg Pyeg ee ye v., 12 ¥., 111b., leas || the London area invites age for ® posi- oo baaaaee cee by poh cel die 
, 58/6. Minor Kits, 2 v., 6 v., 12 v.11 amp. = carrying full responsibility t - 
pest ome and overseas; applicants must be experi 
i amp /-. Transformer and for enced and fully qual @ Circuits of Feeder units, 
iol amceaee 12/6, post 8d. ground, and gpanees successful activity phe tre Test 
“ AUTOMAT” Car or Radio iG. v ers, as iBue., vir- & similar position is essential. ~~ ta mie | 


SITUATIONS VACAKT er 
SELENIUM. H.T.&L.T. RECTIFIERS, || Cision expertonce: abies to dre un advan: \) UP AC () | L \) ere 
~ CHARGER KITS, CHARGERS =| s2ere amp ta urphy.. Pye. Eco. 
CHARG! 
2 v., 6 v., 12 v. kit com- 
_ Finals this in 
aed taseaenes lees is of the Pe HOME 
bulb, no rheo or ammeter ral Co. North ley, 
needed and mber of interest. 
AL Sales Manager.--A company 
No keen radio enthusiast should be without 
"6 v. } amp. for 230 v,/280 v. only 18 eres, 6 costes, . fe 
tually unwreckable and ultra reliable, oo oo tested and salary required to Box 1261 eluiog oe 


: + Pree of servicing and constructional in- 
i at hee 6 v.12 v. 1 amp. 58/6 5 on. 5 GRADUATE ineer is required by Mar- formation which will assist you in YOUR 
: 3 12 months’ pve «ra in £51 coni's elegraph Co., Lid., Cheims- radio problem. 
SMALL SPACE HLT. RBOTS.. for A.0./D.0. sete 7 ork on development and ! — vontesenee entour axe 
new, w ped in tf Trapp: = . amoun' i uable 
post C4. 130 2 rig Ube M “oy ment good salary comerd Bedi | coat inval 
30 ma Eliminator type 6/6. 50 v. 40 ma. supera: =~ A comprehensive F 

250 v. 100 ma. bridge 14/-. 350-0-350 fon details, and quoting ref. 874, 1 Above all ic is profusely “illustrated with 
Personnel Services, Eng! , tad. half tone blocks and costs 2/- only or a 
24/30, Gillingham’ St., London, 8.W.1. [6839 copy wilt be given TREE ch with every order 
fe*' 32 ECHNICAL assistant with considerable ex- for £1 or more. 
12/15 v. 4 ome. 23 ; 45 amp. 26/-; 6 amp. $6/-; perience of the in 5 y is Westes site se following selection from our 
18 v. 4amp stocks ity com) : 
BLMINATOR KIT, for 120 v. 20/30 ma. with trickle || fineeTing: the Dosition invo -, @ COMMS. A complete series of High Q 
harge 22 watt trans. layer wound, 30 ma, h.t.rectifier, lassified index of cab) variable iron dust cored coils 
SRE py af EF 5 ence to assist ners in i mended for the P.W. 9 valver 

: . Post 1/2, less case lm. ~ ot fon details to 

~aape! > Me ——F Department. " ing Engineering lengths 10-30, 16-50, 30- 

giant faned rectifier 130 wats L— ¥ ommeter worm CS Ltd., (ED/40), » Middx 4g and 800-2000 
irtve slider re 7 v 
Post 2 parcels. 3/6. Ditto bats amp 68) aaagi.. ‘Ditto, (6844 HF. U 
but for 18 v Soap d.c.output, charges up to 18 cellsat yf eye gee AERADIO, Ltd. has vacan- | 
2 amps. £4/1 ies at don Airport, near Watford, for 
“ RENEWBAT ” battery and condit Radio Mechanics rienced 
radio 1/9 ; car size 3/-, Post 6d. 


~ oe pome uipme: k = 

CHAMPION PRODUCTS nt later if desired: penss : | ° eee 40 Coil Packs—similer, wich 
43 Uplands Way, London, N.21. Phone LAB 4457 || ec,cveeks tome = ap he RF stage, aligned, 90/2 inc. 
reherenee Ruan s— emo UNING UNIT consisting 

paver. Sereomme! Officer, 40, Park St., London, of 30 Coil Pack, pair of IF Transformers, 
matched 2-gang and attractive Dial. 

ECHNICAL sales representatives, one for ) =n as a unit 


pe ELECTRONICS — athe fer Lamaon and, te Sout, eat eee LUNTT, str 


sgenbesighs /2ine 
tag ¥ ba i oc. ‘th ne md be thor y | @ Chass IS. uuali siusalal 

fd. | - : yer 

ye 23/- ea. ; me ~~ erence, sh da " : Feeder “> 


<., 25/- e 
RECEIVER R.1155. | One of the best com- 
munication receivers covering 7.5 Me/s to (6983 

Ke/s in 5 wavebands, complete with ELLING & LEE, Ltd. 540, Cambridge | Coil 
10 valves. Brand new in maker's transit A Bs Ba Blt Middlesex, —_ to aya me 
* /| cond ‘ 

So'ciean, from £810. 8) OOP*r* °F Sd development. B Berticalarly at television ‘tre- || @ LATEST. Licz wound, iron dust cored 
AIRCRAFT CLOCKS with splendid 8-day }| Gustifications tore swith eee | TRF COILS. M.W. only, Aerial and H.F. 
jewelled , Gongs wy ae te ence in bie to wor ne me be imaginative and 7/6 PAIR 
stringent Govt. specification. new, and able to work with minimum super- See al: lassified advertisement 
guaranteed, Ideal for car, study, bedroom, a; excel Baye a A fac art het ane available, cata ng 


etc., will withstand vibration and shocks, attractive bet ered to the 

Special ofr Seach” Posntren Tight’ applicant, ‘eros | SUPACOILS MAIL ORDER OFFICE 

POW ‘ , for CCOMMODATION available for 

receiver. Brand te 9 perfect condition, selected to fill further vacancies oun for |§ 98; Greenway Ave., London, E.17 

input switched 200 to 250 volts, A.C. 50 8 and sen’ 

with two smoothing chokes, fitced D.C. vole- 

wnaae 0-300, milliampere meter 0-150, fuses, 
a job, ie se Cge. iQ’-. = ~ ote rh 

Te ype ncorporating a working condit: 

50 Microamp meter, in steel case 6in. x 3}in. BR Ret. (caer ha OSE “ull deals 
ae a ving handle, 50/-. PSO Spon Sst., —S 4 "(6739 

PO rising a 

mains transformer, 350-0-350 volts Ba M/a.. Fev auired i and electronic nw yl Te- 

6.3 vol | a., 6.3 volt 5 a. 5 vole 2 a., UB, 


i ork 
choke, 8+ 8 Mfd. condensers, 5Z4G valve etc., gg ope have vat MORSE CODE TRA 
contained in steel case 9in. x in. x i ears . 


Sufficient room to build in -_ am oct 
Brand new £2/10/-, carr and pkg. 2/6. mec , COURSES 
OSCILLOSCOPE UNIT. W7S68 in steel Wie. 7 — Guan ee 
case 9fin.x 17in.x2lin. by Marconi. Con- “ a. | ££ . 
} Slanager, a Armstrones i : SPECIAL COURSE for 
taining mains transformer, 2,500 volts soe aloe — Weybridge 6823 , 
5 M/a., 4 v. at 2 amp. Smoothing cond passing the G.P.0. Morse Ts 
2—5 Mid. 4,000 v. wkg. [5 Mid. 1,500 v. || JLBCTRON iD SS as by Covers | for securing an AMATEUR’S 
5.C., |—d Mid. $00 v. 10.C. Tube holder for a seen sake bined Dos oa: | TRANSMITTING LICENCE. 
VCR97. Mu-metal screen, etc. Brand new. Qesien f A elecomna nica’ oMs and of pulse tech- " 
Bargain Price €5. Cge. and Pkg. 10/-. nsicher j eo 
RACKS. 5ft. 6in. high for 19in. panels, 50/-. or Squivaieat essential. ay: owe at 21 w . Send for the Candler 
OPERATORS’ DESKS, for standard 19in. the age of 28 start to S; Sage oe i . BOOK OF FACTS 
rack mounting, !2in. deep. 15/- each. “performance of duties leads. etter By nr | : ‘ 
METAL RECTIFIERS. Brides | Type, at least © years service to's grade with sary | h gives details of of Courses 
40 vole amp., 10/ ; v. amp., £425-£600; London rates ir? ted; ial | 
25/- en; 4 wave.type 24 v. 150 Mia. 2i- on. are rather less: fais x or aa. THE CANDLER SYSTEM CO. 
— pyre pon Ns w/tafoneh Me. Dae . iy_ for applic TNS. | GSW), 121 KINGSWAY, LONDON, W.C.2 
r — Kingsway W.C.2. Nine DBS/S1LA. | Candler Svstem Co., Denver, Colorado, U.S A. 
caevoon Closing date 14 June, 1951. m™ (os 


Wirecess Wor_p 


TAPE & WIRE RECORDING 
COMPONENTS 
Write tor 


the 
RECORD, P 
HEADS. THE NE 
RANGE ARE 
RECORD PLAYBACK AMPLIFIERS 
OSCILLATOR COILS & UNITS. 


TAPE tr WIRE re oo poh 
+, 4, an r. 
“3 DUREX Spools. 
5”, 7", 11” Spools. 
Constr uctor’s Envelopes. Books on Tape Rec’d’g. 
Manufactured by 


| tal roma electrical equipment for H. ; 
i emia. of = posts experience af electronic, 


Dept. MR3, 74, Great Hampten Street, 
HOCKLEY, BIRMINGHAM i868 


RADIO G200 OFFERS 
2-Volt Accumulators. Lead Acid. 
Patt No. 336! 4 tye Hr. 

Dimensions 64” 


TRADE & 0' iN UIRE 
Overseas sea “HOILERAD, MAIDSTONE” 


ARTHUR HOILE skocron ‘Tarai. 


QUALITY TELEVISION COMPONENTS 


Scanning and Focus Coils 
P.M. Focus Units 
6/16 Kv. R.F. E.H.T. Units 
7. and Output T. 
“ TELEVISION — ” 
1/6, post fri 
HAYNES RADIO “Ltd. 


Queensway ° : Middlesex 


Amateur Short Wave Radio for Beginners 


Send for interesting free literature ana 
catalogue—enclose stamp for postage. 


“GLOBE-KING' Kits "om 21/- veto 
JCHNSONS (RADIO) 


46, FRIAR &T., WORCESTER 


SPENCER WEST 


Convertors suitable for employment with 
London or Birmingham type receivers to 
permit reception of Holme Moss are now 
available ex-stock. These convertors are 
reliable and manufactured to our usual very 
high standard. They are fully guaranteed 
and the large number already in use confirms 
our claims for improved and trouble free 
reception. 


Brief specification: 5 vaives including rectifier, 
self contained power supply unit, double 
$ mixer stage ensuring highest definition when 
$ receiving single side band transmitter. Com- 
s pact dimensions, Price complete [5 gns. 
: Leaflets are available on request 

s The SPENCER WEST type AC/3 Pre-amplifier 
achieves a new standard of reception for 
“fringe "’ viewers. We are confident it 
will improve results even when a pre-amplifier 
is already in use, and we will arrange for a 
7-<days’ trial if desired to permit this im 
to be confirmed. Leaflets on request. 


SPENCER WEST 
Quay Works, Gt. Yarmouth 


Seeeceserent 


Seen ace censeerenenesnenssesey 


| fications 


: a and 


jock, 
| current, 
nical 


pen dy sag VACANT 


SOAROIEE, © = 
a s 

of ti The duties involve work in 

| fonnection with manufacture, inspection, 
installation of a wide variet toe = 


uding rada will be advantageous 


Tratus, 
CaN DIDATES, "ho 


Certificate ae 
Appointments hs be 
4 but there may 
at a later date of competing for 
le is £570 by 


Lo . . Write, quoting 
D83/S1-A. to the Ministry of Labour and Nationai 
Service, peal nd Scie —w Register (K) 
York House, mdon, W.C.2, for appli- 
cation form’ whie must be returned completed by 
14 June, 1951. 16940 


LECTRONIC engineers (senior or junior) re- 
quired for wees Ce oye new projects 
in eur Research D’ : Academic quali- 
— “exceptional i rience; 
urs, in m oy ew 

will be considered even i they ave 
previous electronic experience, excellent pay and 
prospects for suitable applicants; Pension scheme. 
i ly in writing. personal details. 
Personne] nager, Fairey Aviation Co.. 
ita Hayes, Middx.. quoting Ref. RD/EN. [6874 


HERE are a number of vacancies suitable for 
Honours Graduates in Physics, electrical or 
mechanical engineering or mathematics, or a 
ood general gree covering two or more of 
sub, . for both research and nd line com: | 
tollewing fields: radio and line com- 

radar, electronic instrumentation, 

maicrowaves.” ultrasonics, vacuum techniques and 
ectromechanica] Gevices: salary according to 
consistent with 


experience, 
resent-day levels; there are vacancies 
considerable post-graduate experience 

red and others for which previous experi- 
ence is not necessary; consideration will be given 
to students taking oy during the current aca- 
demic year; prospects of promotion are good. 
and iy posts all tall within the Mullard Com- 
perannuation Scheme.—Apply Person- 

nel Omeer 1 "Mullard Electronic Research Labora 
tory, Salfords, Nr. Redhill, Surrey. 1688. 


ALTY.—Vacancies exist for electrical 


|| 


June, 1951 


ion imspecters at | 


For | 
in- | 


must be at least 25, should | 


SERVICE ENGINEER'S 
FIRST CHOICE 


LOCKWOOD 


makers of 


Fine Cabinets 


and woodwor' a 
tion for the Redioand lied 


LOCKWOOD & COMPANY 
Low'ends Rd.,Harrow Middlesex. Byron 3704 


TELECRAFT 


| AERIALS ENSURE THE 
BEST TELEVISION 


TRY ONE AND SEE FOR | 


YOURSELF 


nd/or mechanical engineering oes | | 


electro-mechanical, precision mecha- 
electronic equipment are particularly 
needed; candidates 
21 years of age and upwards, who have 
practical workshop experience (preferably 
poe agp ne Sonier with drawing office ex- 
in an unestab- 


had 


of duty, will within the 


10 p.a.; exceptionally well-quali- | 


fied candidates may be considered for appoint- 
ment in a higher grade within the salary range 
£470—£610 p. ) hostel A -gaterommanes is avail- 
able at some lis! 
APPLICATIONS, mating age and details of 
technical qualifications and apprenticeship (or | 
equivalents) and workshop and drawing office 
pom should be sent to Admiralty (C.E. i. 
Room ‘ 


dates required for interview 
mdon or Bath whichever is nearer) will be 
advised within two weeks of receipt of applica- 
tion. (6621 


Assistant Over- 


nye —Temporary 
all electrical engi- 


«admiralty; vacancies 

“Belfast, Manchester 

Gainsborough and 

vacancies are ex- 

towns; candi- 
years 

had practical 

workshop experience and preferably an appren- 
ticeship; salary will assessed according to 
age qualiens ions and experience on a range 
with Mm maximum of £625 p.a.; for 
candidates. of 30 years of age ‘rw will nor- 
mally Teiated directly to a: p.a. 
, and a we er ‘candidates will be 


reel stating age, details of techni- 
and vf apprenticeship 
equivalent) and of workshop expe 
be sent De Admiralty, Empire 
-. Candidates will ve 
soon as possible after recei 
(eaie 


viewed ally as 
applications. 


of thelr 8 


lerts; draughtsmen experienced in light | 


must be British subjects of | 


an} 


RAINBOW fircusion 
1SsiON 
OUTSTANDING PERFORMANCE 
KEENLY PRICED 
| T.V. PRE-AMPLIFIERS AND 
FREQUENCY CONVERTORS 


Your DEALER will be pleased to supply 


| 
\— ——E 


100 kes. 
|QUARTZ 
| CRYSTAL 
UNIT 


Type 
Q5/100 


for Secondary Frequency Standards 


% Accuracy better than 0.01%. y& Temperature 
coefficient 2 parts in a million | per degree Centi- 
grade temperature change. ¥% Gold electrodes 
applied by cathodic sputtering direct to the faces 
of the crystal, giving permanence of calibration. 
%& Simple single valve circuit gives strong harmonics 
at 100 kes. intervals up to 20 Mcs. Octal 
mount of compact dimensions. PRICE 45/- Post Free 
Full details of the Q5/100 including circuit 
are contained in our :eaflet Ql. Send stamp 
today for your copy. 


THE QUARTZ CRYSTAL Co., Ltd. 
63-71 Kingston Road, 
NEW MALDEN, SURREY 
Telephone: MALden 0334 


Jung, 1951 


Wireress Wor_p 


-— CREOSOUND — 
ar, 
MANUFACTURERS 


of 
SOUND REPRODUCING 
EQUIPMENT 


and 
ACCESSORIES 


We regret that owing to 
rising costs of materials, 
etc., all our list prices 
will be subject to: 


10% INCREASE FROM 
3!ist MARCH, 1951. 
We wish to apologise to those Custom- 


present time and our many Priority 
commitments 


RACKS @ PANELS @ CHASSIS 
INSTRUMENT CASES @ AMPLIFIER 
art en PACK-FLAT 
GLOSSY & WRINKLE STOVED ENAMEL 
ILLUSTRATED LISTS ON REQUEST. 
TRADE TERMS ON APPLICATION. 
pe yg ye | & ELECTRICAL 
‘ANY, “ Reoscund Colethiti 
Road, coveneld.. 
Grams: Reosound, Sutton Coldfield. 
Tel. : SUT. 4685. 


THE “ FLUXITE QUINS ” AT WORK 
“* Here's the last word in sets. If's:swpreme! 
And made from odd bits. 7! gear 

Every wire soldered 
Of course, with FLU Wr. 
Power cuts? No it’s driven by steam !" 


See that FLUXITE is always by you—in 
the house - garage — — wherever 
speedy sol! ring is needed. Used for over 40 
years in Government works and by leading 
engineers and manufacturers. Of al! iron- 
mongers—in tins from 1/- upwards. 


| To CYCLISTS ! For stronger wheels ; 
| that will remain round and true, here's 
ta time tested tip. Tie the es where 
} they cross with fine wire AN’ 
| It's simple — a FLUXITE — but 
RTANT. 


The PLUXITE GUN puts FLUXITE where 
it by @ simple cena. Wales SA Oe feed Oe 


FLUXITE® 


SIMPLIFIES ALL SOLDERING 


| hy tat peng the Artof “ SOFT” Soldering ant 
lor leaflet om CASE-HARDENING STEEL and 
TEMPERING TOOLS with FLUXITE. mee nine 


decent” ire. ret Convene penmeepeny 


_Fechnok 


Siryere VACANT | 

a, 4 Teievision/radio 
Fwd service engineer, must ee =“ 
Beach Ra’, Lithehampron, (6853 


Lif 
Yin yagaived by firm 7 ot om er manu- 
Sermatensy-Hormnern te erztlen ie, Kings 
Bollege Ra, NWS. (6933 

ra ee WANTED 

.A.P. wireless 37) seeks > mg serves 
situation. —G.H. S Ravana Ra - 
font, Middx. 6915 


oe manager leading am os 
c ee, Many years’ experience jo @ 
TV design and Bye — 1398. [6931 
ADIO Bolg 
y and Servi 
Or as en rien 
able and T. 
ability and integrity.—Box 1358 
BUSINESSES FOR SALE AND WANTED 
D Nae fitted electrical and light 
—— ad for a. site 


i situated approx. $0 t, tf Tudit ail 
ice, inc im 
ad nest 8 . pty nd fixed equi 
ment, 1 details apply J. P. Aq 
P.A.L.P.A.. 46, Dover St., London, W.i. Tel. 
No. Regent 5173. (68. 


TECHNICAL TRAINING 


ice Engineer in — 

S requires similar pom. 
up of exchanges; cons’ der 
experience; good ve 


area @ 
16,000 
. Ski 


M.1. gave the world electronic television. 
M.I. is now giving the finest home 
levision 


to the Registrar, Dept. 


INETTTU TES. 10. Pembridge * 
. W.2. Bayswater 5131-2. [0179 


oy & upes See etc.). on “ No 
Fees” terms. Ove 4 


e hand! free . 
Dt.  S6BA). 17, Stratford Place, London. Wail. 


PAINTS, CELLULOSE, ETC. 

AINT spraying handbook 3/6. t free; cellu- 
PS and wine ete pw of ana all spraying 
reauisites. s' free.—Leonard 
Brooks. 


Harold ‘wood. Homford [0207 
OOM wh 
WW Urses : ;~¥- iy to ply tg Manner’ The 
Wireless School. carp for Bey a N.7. 
OTHING like gPecens What we 


succeeds 
a thousand times we can xe 
again, for you.—See the BNRE. advt. pee 


EE the By a 3 BB. Omens PRB 
send 2d stamp f Britain's 
i college: Ww Sergi ost tn in shortest test et 
at cost. Wireless College. 
-M.1.Mech.E., A.M.Brit. I.R.E.. City ana 
Guilds, etc., on “ no pass—no a terms 
course a 


ir ils of e 
ranches of en ineering 
Bia ee ~ aati for Cg andbook—fr: 
Ry. eet 387B). 17. Stratford Place ats 


N% WOOD ie retpey liege, W. 


Norwood, 
|-time, part: -time day 

acter sour’ io and television (tech- 
ing), radar and line; provers. 
examinations. & G. Pull 

.E.B.. Amateur cpectan at 


‘a free telecom, prospectus 
rom rom the secretary; (170). 


ey PL | posta! course for radio trades 
Examination Board's diploma; a'so posta’ 
lst class Certifi- 


courses for P.M.G, ‘ond 
mateur Radio Transmitting licence. 
British School of CS iar y. Ltd., 
a es Rd. London, 8. years’ 
sapere coaching students in wireless 
te Peraphy ona allied Subjects.) 0124 
Ts Institute of Praetical Radio Peer: 


ve ne le home study courses in every 
My am and ore engineering. 


rom 
TPR. Fairfie House. 20. Fairfield 
Crouch End. London, N.8 


ILL G. 


PERSONAL 

W. Lowe, late Marylebone High St., 

communicate Box 1433. (6941 
BOOKS, INSTRUCTIONS, HH 

R. 1 Publications; 


20, Fairfield 
[0089 


study | 
rate terms—facili- | 
t; free brochure giving full | 


NEW PRODUCTS 


CHANCERY na Hg + Place it > 
any 78 r.p.m. tu » SS ST. 
—y rim or centre 
33 r.p.m.—no fuss, no alterations £3 his, 

any tweight Cn ee ee 
ermanent sapphire for LP. to match abov 

it, tone and weight com a. 

fittable by layman. £6/2/3 the two, ins. 
t 2/6. Ex stock. 
ECCA THREE-SPEED GRAM. 

T fitted 


TWEIGHT PICKUP to match, 
My with Acos GPI9 and GPISLP 
(334 Bay >>! cartridges wi 
/4/6 or with either one head 


ER, comprising above 
and light-weight pickup with two Acos 
in cartridges (GP19 and GPI9LP) in de 
portable leatherette case. Te 
ing " 
G 
of 


Independent 
contro! of Bass, Middle poe j Top, separate 
Scratch Cut, negative feedback. For A.C. 
200-250 v., input for magnetic, crystal and 
hi-fi pickups also Tuner. 5-watt output. 
Price 3 ohm model, 9} gns.; 1S ohm model 


£10/7/6 ng e ok. 

SYMPHONY NO. 2. Same theme as No. ' 
but having 10 watts Push-Pull 
3, 7.5 and 15 ohms. 

provision for Tuner. 

former. 


Noni 


fading in and out. Tone control. 
kit with instructions 10 gns., or —_ ai coe 6, 
+ 5/- Crackle cover, etc., £2 if required. 
DOMESTIC AMPLIFIER, 4 watts 
mock h volume, tone and feedback’ = Penge a 
input = ees ae ss ups also 
tuner. Gratifying qualit: carria pe 
Se FLE ex cab wer ‘kirs * = 
SS Pd 


perb bass response 
timber) full es Bin. 
speaker model 2ft. 6in. high x wilt Bin. x Ife. 
deep. Price 85/-; 10in. s model 97/6; 
12in. speaker model 107/6, “Any of above 
ready built for 7/6 extra. Carriage in any 


case 7/6 
COLLARO MICROGRAM CASES 16; x 
x Jin. complete, uncut 


te supply i available at 
Send 24d. for new ena GeUE ANS 
BARGAIN "SUPPLEMENT, indi 


ali Quality Enthusiasts. TER 

c.o.d. Callers welcome. Demonstrations 

e ~ag to Saturday (inclusive) 9 am. to 
pm, 


NORTHERN RADIO SERVICE s, 


16 Kings College Road, London, N.W.3 
Phone : PRimrose 8314. 


PARALEX ADJUSTABLE HOLE CUTTER 
Selecied for the 


FESTIVAL of BRITAIN 1951 


P.L.S. square tap. shank 
ALFA PRECISE INSTRUMENT CO. 
111 Greencroft Gardens, London, N.W.6 


100 Wirsitess Wor_p Jung, 1951 


j BOOKS, INSTRUCTIONS, ETC. 
2 Baa B OUTPUT TRANSFORMERS. Paralie! P/P 
SLOTTED LINE TEST EQUIPMENT Tie L, M. Sowerh “4 66's to 200 and 500 ohms. Secondaries 50-75 
For aerial matching, etc., 360 to 675 Mc/s. | B.A., FR. rs at watts output size 44 x 5 x Sin. Brand New. 17/6 
complete with instruction book, £10, | . RECTIFIERS. i2v. 2 amps. Westinghouse 
SIGNAL GENERATORS. 1.72 !. Ex- || of : Gin. 254 || bridge type. acter 0 new. Ideal for tt 
USA, 100 ke. to 32 Me/s in fi , || Be net. By post, 21 argers or Re rations. 
60 Sele Mamaia anger 30,000 mice. b= or The set Bept.. Dorset. House, || ROTARY CONVERTOR. 6v DC to 19v 
volts, in metal cabinet. Crackle finish with ee ord St. Loudon alone +g _ Ideal for portable rigs and Car Radio. 
carrying handle, for 110-125 volts Ac og photograsl hy = pecipnars. 86 
operation. Brand new, peagens £19/10/-. ‘ of MODULATION “TRANSFORMERS. 
U.S.A. manf, Potted. P/P2!1 to single 22! Ratio 
RELAYS TYPE 3000. | popu r book that |} § to 1.2 100 wate size. Suitable rahe 
slEMENS HIGH SPEED. || camera. Tix Sin te 807 single 4 
poy + in oid 6 changeover. COILS up By 5 $ 8 DRIVER TRANSFORMERS. Ciass 
90.800 a 4.4 a ee held. Also: Dept.. Dorset House, oon pene ve 6L6 to P/P807’s with monitor 
TELEPHONE HANDSETS, JACK SOCKETS, 7 WinGin 6/- 
KEY SWITCHES, SLYDLOK FUSES, CON- |! PHGTOGRAPHIC. Enlarsing.” By Davis | CONDENSERS. 6Mid. 2000v test... 3/~ 
DENSERS, Etc. Wholesale Only. ferent types of enlargers are described and il!lus- cR ALS 500 Ke/s. 7/- 
INSON | trated and the amateur is s i y une add something for ‘Postage. 
L. WILK .|| glearly ow, to use them, | 100 pp. Tisinx MONEY BACK GUARANTEE. 
19, LANSDOWNE RD. CROYDON, SURREY Be "Publishh Devt... Dorset House, Stamford RADIO MAIL ORDER COMPANY 
aicies How to Collect. 64-65 Church Lane, Wolverhampton. 
" By David Charles. 


| F.R.P.S. mee ms the Techiniqus a ee a 
photographer can double-print cloud studies 
with Sther oye to obtain aritactive effects. 


fg 120 p 5/- net. By = 5/3 trom £ 
1 booksellers or "ine Publishing pt... Desost 
ES 9 House, pe ee ; ——— : FS 7 eat F004 ae 
. | P. ms Testing arts. n en 
VALV s We probably |! A By AL. M. Sowerby, M.S “SrroRTUNITins*. “Pull detail nt 


P F.R.P.S. 4 - th test » 
have just the one you want, such | panying Instruction Manual to § CITY @ GUILDS (Ricetrieah, ote "ain BA ats 
- | 


oft 
ete., on 
as 6A7, 18, 30, 39, 42, 43, 45, | amateur wee an imperfectly justed camera | 
75, 77, 78, 80, ete. We hold one |} ct true precision. = cminain ss | £76 PAGES =~ 
of the largest stocks in the Det hin a hg Beg OR ed of Sr Weaiecacion 
country at current B.O.T. prices. London, §.E.1. age TPOos | ef way og 
Why not drop us a card or- _——— ——$————— eh nee 
‘phone Luton 2677? We will ||| BRASS, COPPER, DURAL, || less that £120 week, 
send off next post. if | ALUMINIUM, BRONZE & | and wrltefer your oy 
Y Rely ROD BAR, SHEET TUBE, STRIP. WIRE, || Po ee : GrroRTua Ti Es” 
fener oe 3,000 STANDARD STOCK SIZES | eter Faas 


COVENTRY RADIO |) riot ace tite’: | | 3 LE.T. 


189 DUNSTABLE ROAD. LUTON, BEDS 6, Chesham Place, S.W.1. Kirkby Estate. 
SLOane 3463. SIMONSWOOD 3271/3 


CONDENSERS Silver Mica - Tubular - Mansbridge TRAN SMITTING CRYSTALS 


CRYSTALS American ° British A Colossal purchase of new Crystals from the Ministry of Supply 


; enables us to make this unique offer. Your selection of six different 
HEADPHONES High and Low impedance frequencies from the list below for only 20/- carriage paid. (Note : 
METERS Thermo: Moving Coil: Moving!ron me must be ew pps and = the — to make up with other 
requencies should our stoc exhaust of any particular one 
PLUG & SOCKETS Aili Types ordered). All are mate by S.T & C. Co., and at this price you can afford 
P to experiment regrinding, as has been done successfully by several 

RESISTORS Carbon and moe wound local amateurs Frequencies available : Seg 

VOLUMECONTROLS Carbon and wire wound 


We hold large and comprehensive stocks of new components 
and units, both Government and Manu‘acturers’ Surplus 


No. 19 Set, Equipment Available. 


Wholesale and Export Only. 4260 

KndeGhEe ¥ We also have a limited number of the 455 Kc/s. Crystal units available, 
____LUANDERS RADIO LTD sathenodged casan oe 
WALTON’S WIRELESS STORES, 
167, HAMPSTEAD ROAD, LONDON, N.W.) 48, Stafford Street, Wolverhampton. Tel. : 22039 
EUS. : 1639 EST. 1928 (Note change of address) 


LYONS RADIO Ltd.—— 
R AERIAL MASTS. Consist of four sections of stout all-weather resist- 
ing paxolin tubing each approx. 7ft. in length. Max. dia. 341m. Min. dia. 1¢ 
in. +~& wall. Each section fits together with metal ferrules forming a mast 
AN D 28ft. in height. Very light weight and can easily be raised by one man. 
Guy ropes, etc., are not supplied. PRICE 42/., carriage 4/-. Top twe 

| J Sections only to form a mast i4ft. high. PRICE 18/6, carriage 2/6. 

KEY SWITCHES ee dada b peg ys A — ey superhet receiver with a 

requency coverage of | to 9 m/c. (30 to metres). Valves em: ‘ed 

are VP23 (R.F. stage), FC2A (Mixer), VP23 (I.F. stage), 2I0LF ee 

LARGEST EX-GOVT. STOCK oy e ers a Batteries required for operation are: H.T. 

120 v.,G.B.9v.,L.T.2¥. Complete (less batteries) in wooden cabinet 

IN GT. BRITAIN which =e be soiled externally hers slightly damaged but oe 

As, & in unused condition and tested lore despatch and su with 

Types 600-3000 Relays Siemens High Speed valves and L.R. phones in good working order. PRI £4/19/6, 

Also A.C. 250 volts 50 cycles carriage 5/- 

Uniselector Switches, Telephone Switch- er ‘ompone: L.T. MAINS TRANSFORMERS. Primary: 200/250 v. 50 cps. 

Ssh Plugs, jacks, iendats => Gponcemant Sucuasaen vig Secondaries : 3, * 5, 6, 8, 9, 10, 12, 15, 18, 20, 24 and 30 v. at 2 amps. 

MAGNETIC TAPE RECOROER conreruction manual Bib, post paid. 

construction manual post paid. 

er pec PR gta LTD. (Dept. w.) VALVE EQUIVALENTS MANUAL. Includes Services amd com- 

LONDON Ww. | mercia; types + post paid 
apie ES wy sean LANghem on: 3, GOLOHAWK RD. (Dept. M. Sudytever bas Tio BUSH, LONGON, W.12 
. : elephone 
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| KW TELEGRAPH TRANSMITTERS. Two HF 300's ou- 
put. Operation 3.5 me to 16 me. 


HALLICRAFTERS BC 610’s. Complete with yee amplifier, 
antenna tuning unit ; exciter units and coils for all bands. 


LM-300 TRANSMITTERS (U,S.A.). 140 ke to 400 kc and 650 ke 
to 1,600 ke. 300 watt output. 


No. 12 TRANSMITTERS. With coupling units, remote control 
etc 


AR.-77"°s NC 200, NC 45. 


AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT. 
— (U.S.A.). Up to 400 signs per minute on line and 
wireless. 


NAVY MODEL TBY-8 TRANSMITTING - RECEIVING 
EQUIPMENT. Output 0.75 watts on M.C.W. telegraphy and 
0.5 watts on telephony. Frequency range 28-80 mc. 


SKYRIDER DIVERSITY HALLICRAFTERS RECEIVERS. 
Complete with console, power units and loudspeaker. 
All above items in excellent working condition. 
Working demonstration upon request. 
TX VALVES 9805, 807, 813, 814, 861, 866A, DET-I6 and 
many others. 


Large stock of Tx condensers, crystals and other components. 
Alignment and repair of communitation receivers and all other 
short-wave equipment undertaken. 


P.C.AL RADIO 


Transmitter Division :— Receiver Division :— 
her a = W.12, 
London, W.6, Tel. RIV327? ~—_ Tel. SHE 4946 
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“6 re CERTAIN to get 
You’ PR ARTHURS!” 


%& VALVES: We have probably the largest stock of 
valves in the country. Send your enquiries. 
tie foael IN STOCK 


Pe Demons: ration of Philips Projection Television set in our showrooms. 
TAYLORS METERS. List on request 


All goods subject to price alterotions and 
being unsold. 


LONDON’S OLDEST LEADING 
RADIO DEALERS 


or cash with orde 


Our oy a 7 House, Bee nasite one ened 


ELECTRICAL, TELEVISION. & RADIO ENGINEERS 


paops: ARTHUR GRAY. LTD. terms ¢.0.0. 


SPECIALISTS IN 
New Govt. Surplus components and 
special types of transmitting valves. 
ha go ae: are a few of the different types available 
m st 
7258 VU508 9004 
2339 ae CMG22 
A CV67 
pe 805 DLS10 
1616 803 . GT1C 
VU120A VS70 
860 CV173. 717A 
8012 CV303 VCR138 
8011 3BP1 3FP7 
956 2X2 836 
954 5OPF (Vacuum Condenser) 


—WHOLESALE AND EXPORT — 


GERrard 6794 


15 LITTLE NEWPORT ST., LONDON, W.C.2 


VALVES!! TUBES!! 


RECEIVING, TRANSMITTING, 
MAGNETRONS, KLYSTRONS, 
CATHODE-RAY TUBES, PHOTOCELLS, 

ETC. 

LARGE QUANTITIES 
& GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM 
STOCK 

WRITE OR ’PHONE:— 


9s STRODES CRESCENT 
STAINES - MIDDLESEX 


TELEPHONE: TELEGRAMS: 
STAINES 397; SHEMANSKEE, STAINES 


PROBABLY THE LARGEST ACTUAL 
STOCKIST IN ENGLAND 


WHOLESALE & EXPORT ONLY 


Wiretess WorLbD 


INDEX TO ADVERTISERS 


=z 
Acoustica! Mig. Co., Lid 7 | Pluxite, Ltd. nastasue 99 | Penine Amplifiers 
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vance Components, Ltd. 
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laser, Ltd. 

Aneees Radio, Ltd. joodmans Industries, Lid 
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}rampian Reproducers. Ltd 
ray, Arthur, Ltd. 


—~ Wireless & Tel vision Co., Lt 
Arrow | Bales, I sare oe 


PEL Ld 


Pe Biestete. 


Ltd. 
Halla: h & Chest_n, Ltd 
Ltd., The im pnihe : 1 ae. & 
MP Radio aod Hartley, He. ag Ltd, ‘ 


Haynes Radio . 
Hazlehurst Desig Ut 

Henley's, WV. ” Te ce an Works Co., 
Henry’s 

Hoile, kisi 

Holley’s Radio Stores 

H.P. Radio Services, Lid 


Tliffe & Sons Ltd 
International Correspondence Schools 


r Erw: : 
B= 100 | Johnsons (Radio) ifam Electrical eggs ol Co., Ltd. 
dsb Sogielss ‘ahebe rocessories 
Insulated Calienaer’ $ Cables, Ltd 


Cover ii 
British National Radio School .............- 90-4 =olectrie, Ltd. 
Bri Physical Laboratories .. 
Bui isons Exhihiti on 


Brookes Grvstals Ltd. enthontaheret * . Btabilit; Radio Components, Ltd. 
Brown, 8. G., Ltd. Radio sta x Te . 


‘ nab s 90 lephones & Cables, Ltd. 
Buchab, A. E. Oe as ood & Co. ty etek 
"& Sons ; fo . & Radio Si hes te 


teatite & as ape "Products, hermit 
Radio. sy oy 
eine Co. rs ae ; a 7 
on Products : -s..-. 97 | Mail Order Suppl Co. 
ry Precision Instrument Service, ; Major Distrib puters. 


hapman, C. T. (Reproducers). Ltd. latconi Instruments, Lid. ary : 
e ie Generale de — ere itieed 's Wireless Telegraph Co., Lid. a 
inema-Television, Ltd. oa ‘ > Carthy Te legra 

e Supply Co. ... 1 oa : ie . Telegraph 
osmocard, Ltd her BN Foe : 54 : ents ttallin), +» 22. 79 | nelecRadio "(1943), ‘itd. 
Coventry Radio eas oi preereee. CEE, AB. - 28 | Thermionic| Products, Lid. 
Trix Electrieal Co., 


20900 


2929 
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S35 
5 


° 


Davis, pes: Supp! ies, Ltd ‘ . eerie : - 

7 e Uncles, Bliss, & Co., Ltd. 
Davis o_o ors veal aa : : . netteonte Universal Electrical Instruments 
ad, 5 Uta. UF & ree x ee “* Save ‘ss sq | University Radio, Ltd. 


ab i. . (1925), Lea 2. M c : OPM DENE -.. 37 | Valradio, 
Dupley Electronics, Lid. F aticntheek ee 
New Se oon oO Co. 

Edison Swan Electric Co.. Ltd ips 2 c : o 
Electradix Radios ah rvices ai a = Vortexion, 
Electro Acoustic Devel opments _ | ucts 
Electronic Precision Equipment ‘Ki ; Walton's Wireless Stores 

Sra . Handmade Gramophones, Ltd. ... 95 Wa: ne Kerr Laboratories, Lid., 

utes . : 38 | Oak Electric A We Radio 

{5 a & Service, a id. ; o .. 46 | Olympic Radio. Gornpoiieis oe West sting iB an &. Signai Co., Ltd. 
‘ ps . A Osmor Radio Products. td. e's =] ‘edale reless orks Peay 
Tskine L Laboratories Lia, Rispeeede 8 niet Electrical Radio Co., 
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Wilkinson, L. 
pectes. 55. Lad : 96 | Pari sesgecas Wolf Electric Tools. Ltd. 
Felgate Radio, Lid) ..........°..."" rf ° ctsoann xe a 
Berranti, 23 


. 5 diate wea 8 
iden (Electronics). Ltd. 30 | Pearson, 2 & Sons (London), Ltd. ...... Young, C. H. 


The new PYROBIT MINIATURE Soldering Iron 


has a Cork Handle which makes soldering 
a pleasure. Weight only 33 ounces. 


The 
Ideal for Television, Radio, ACRU 


Radar, etc. 
Electric Tool 


ea hain st Manufacturing Co. Ltd. 
so " ’ 
Price 19'6 123, Hyde Road, Ardwick, Manchester, 12 


Printed in Great Britain for the Publishers, ILirrz & Sows Lp., Dorset Houss, Stamford St., Londea, 8.8.1, by Conwwatt Pauses 
World can be ebtained abroad trom the following: AveTaatia awp Baw Zesaiazp: : 
tervies Lad. ; Goteh, 1446. SouTE Arica: Central 
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Condenser leadership 
-from the inside! 


ie most comprehensive range 
of Electrolytic Condensers offered 
by one manufacturer. Features 
include robustness, compact con- 
struction, and a very wide tem- 
perature rating varying between 
— 30°C. to+ 60°C. for plain foil 
types. : 

Not only are they suitable for 
working up to the voltage stated 
but they will operate up to 71°C. 
at 80°, of the rated voltage. 


Concentric winding of 
pure aluminium foil 
and absorbent inter- 
leaving tissues. 


iscous electrolyte 
ensures low power 
: factor and long life 
r~ over wide temperature 


| r a . range. ‘ 
ol Cy “ALL-ALUMINIUM”’ 


— non-corrosive internal — 
construction. 


= 


ee Full hermetic sealing 
by means of special 
rubberised disc. 


Efficient safety vent for — 


Hot-tinn@d solder tags: fault conditions. 


distinctive negative. 


/ 


a 
Tee “LECTROPACK” DRY 
ELECTROLYTIC CONDENSERS 


THE TELEGRAPH CONDENSER CO. LTD. RADIO DIVISION - LONDON + W.3 « Tel: Acorn 0061 (9 lines) 


Wireless World June, 195? 


The correct solder 


arror 


< eA un 
mr quan FF ff 


The wide range of alloys, gauges and flux percentages 
of Ersin Multicore Solder provide all the solder 
specifications required by component manufactures. 
22 S.W.G.Ersin Multicore Solder—little thicker than 
a hair—with, of course, three cores of extra-active, 
non-corrosive Ersin Flux—enables sound joints to 
be made in the production of even the smallest 
miniature components : 


SIZE 1 CARTONS—5/- RETAIL 
Catalogue Alloy Approx. length 
Ref. No Tin/Lead : per carton 
Cc 16014 60/40 13 feet 
Cc 16018 60 40 37 feet P 
€ 14013 40/60 13 feet ONTAINS 3 ta 
C 14016 40/60 26 feet -CORRos, spe OF 


Left 

The Plessey Company 
Ltd., Eiford, use only 
Ersin Multicore Solder 
in the manufacture of 
their components. 


Right 

Soldering caps and wires 
of radio type tubular 
paper capscitors with 
Ersin Multicore Solider 
at the Dubilier Works, 
London. 


Left 
Ersin Multicore Solider 


A. H. Hunt Lid. The 
condensers are heated 
together with short, 
pre-cut lengths of Ersin 
Multicore. 


~ Ersin Multicore Solder — 


WMULTICORE SOLDERS LTD, ALBEMARLE STREET, LONDON, We REGent 1411, 


